













































































































































































































































































































































































000 000 0 









































































































































































































































生物 信息 学 

























































































































































































HO 



































БАЗА ב‎ 





EST TEE 









































בם בם 























Li Lr 

















CoO LI 























בם 
ב RT‏ 


בם 
=I‏ 





LITERE 





























































































































































































































































































































































































































































































































































































































































































































10000 





















































































































































































































































































































































































































































































































































Bioinformatics 1956 
Gatlinburg] 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































bioinf 



















































































































































































ioinformatics 












































































































































































































































bio/informatics) ” 


















































































































































































































































































































































“CompBio "lf 







































































“bio-informatics 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































וו 











“bioinformatics " 












































































































































































































































Ш 





























































































































































































































































































































































































































































































































mRNA 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A; 



























































DN 

















































































































































































































DNA П 





















































































































































































































































































































































































































































































































































































































































































































































DNA 
















































































Genetic Imprinting) 






































































































































ПП 





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2D 2D 
1998 4000 83 21 
(PCR DNA 
DNA gap 
(The Institute for Genomic Research, TIGR 00 1992 
Rockville П 
МІН) 
120 000 50000 
DNA 
TIGR 
TIGR TIGR [] 
TIGR 
http://www. tigr. org/ 
about/), 
ТСЕППППППППП рма 00000000 EST 






































ESTU 













































































100, 0000000000 






















































































(Expressed Sequence Tag 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































10 










































































2001 [| 

































































600 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































3. 63TB 



































































































































































































































































































































































































































































































































Protein Data Bank (PDB). Structural 
Classification of Protein (SCOP), Protein Information Resources 
(PIR) , SWISS-PROT, ENZYME, PROSITE, BLOCKS] I 












































































































































































































































































































































































































































0 EST Cluster (UniGene 


GenBank, SWISS-PROT, EMBL, OMIM, 
UniGene 1500 





























































































































































































































































































































































































































































































































































































































































































































































































































DNA 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































11001 

















DNA 





























































































































































































































































































































DNA 





















































21 































































































































































































Affymetrix 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DNA 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1999 


































































































































































































































































































Lander-Water 































































































networks, NNs 




































































































































































NNs 































































































































































































HMM (Hidden Markov Model 































































































DNA 500bp 
DNA 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































99% 






















































































http://www. axon. 

































































DNA 














































































































































































































Personal Computer 



















































































































































































pCLAMP) 























PC 








































































































PC 
















































































































































































































































































































































































































































































































































































































































































































































































SC) (http: 






































































































































































































































Supercomputers 






























































































































































































































































5100 [] 0000 


000000000 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































San Diego Super Computer Center, SD 
sdsc. edu/) 
SDSC 
CRAY C90 CRAY T3E 
240 
000000000 
19970 60 ЭОПППППППППППППП 
CRAY ₪ 
Ш Metacomputing? ה‎ 0000000000 















































































































































































































































0000 1 vBNS (the very high 

























































































10 
















































































PSC NEWS, http://www. PSC. edu). 











































































































26 






























































































































































































































































































































































































































































100 
ПТ 
























































































































































АП 























ІМТЕКМЕТ 
Backbone Network Service ПП 
6. 22 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































数据 分 析 





提交 相应 数 
据 库 


计算 机 专家 | 





计算 机 工具 
数据 比较 


发 现 内 在 联系 











= ss 








和 发 展 趋势 


| 
































































































































1-2 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(interactive 














































































































































































































































































































































































































































































































100 






























































































































































































































































































































































































































































































































































































































































150 
























































































































































4000 






































































































































































































































10 












































MHz 




























































































































































































100 
































1500 
























































































































































100 
































саз 
о 




































































































































































































































































































































































National Center for 





所 



















































































Structural 


























































































































SCOP 

















































































































DNA ם‎ 
, PDB 









































































































































































































































































































































































































































Ш Protein Data Bank 
































































































































































































































myoglobin) [T]PDB 











1-3) 











































































































































































































































































































H 









































Biotechnology Information, NCBI 


(Eutopean Bioinformatics Institute, EBI 




















PDB 
PDB 


Classification of Proteins, SCOP 





















































































































































































































































ee ਰਣ Ale э 


“Protein 





Search 到 for rocichir Gaj Clear 


History хи ו‎ 






=] Sam | Teer Chap а | 
=| Items 1-20 of 822 Page 1 of 27 Select page: | 2745678910" 














01-3 1 PDBOOGOOOOOOOOOOO myoglobin) OOOO 
000000000000000000000 




































































































































































































































































00000 
1. 000060. 2000; 


























































































































































































































3 (20); 100-102 
Fickett Jw. 
19985 3; (2100 147-152 
.000000000000000000 
1998; 3 (20): 100-103 






































































































































































































































1995; 4: 173-175 














































































































































































































1999; 2 (22); 104-107 








. Altschul SF, et al. Basic Local alignment search tool. J Mol 


Biol, 1990, 215 (3): 403-410 


. Sussman JL, et al. Protein Data Bank (PDB). database of 


three dimensional Structural information of biological 


macromolecules. Acta Crystallogr D Biol Crystallogr, 1998: 
540 100 1078-1084 


. Bartong J. SCOP ; structural classfication of protein. Trends 


Biochem Sci. 1994, 190 12); 554-555 



























































































































































2000; 324- 

















326 


TIGR releases EST data publicly (news. Nat Biotechnol . 
19970 15 (5); 398 


. Andreas D. Baxevanis, et al. 000000. 


10. 




















































































































































































































מטםםמםםםם 























































































































































































































































































































































































































































































































םםםםםםםםתתהםםה 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































300 
20 L-a 2-1). 
R R 
HsN—~ de ---СООН pK=9.4 Re ee pK=2.2 
L -4 MUN 生理 状态 下 pH7.4 IJ ff etr Г. 
0 21 L-a L-a 
80101 4 
NH, 0 COOH 
П000000Ш0000000000000 
הרהט טטט טםטםםםםטטםטםטםטםם‎ оо 
| pH 
а а 
R 
200 a 
(1) 
Е D): 
pH 
(2) 
UDO OK R): 
pH 













































































































































































































































































































































































































































































































































































































































































pH 































































































































































































































































































































































































































































































2-2 






























































































































































































































































































































































































































































































































































































































































































































































































































































Schiff 
2-1 













































































































































































































































































0 2-1 “00000000 























0 00000 П0000000000000 000 O 
ПО А A A 

ПП R A A 
DOU N A A 
DOU D A A A 
DOU С А А А 
ПП Е А А 
DOU Q A 
ПО G A A A 

0 0 H A A A A 
000 1 A A 

ПО L A A 

ПП א‎ A A A 
ПП א‎ A 

111 F A A 

ПП Р А 

ПП 5 A A 
ПП Т A A 
ПП W A A A 
ПОП Ү A A A 
ПП У A A 














A 00000000000000000 























Eisenberg 

[3] 
0. 25 
-1. 80 
-0. 64 
-0. 72 
0. 04 
-0. 62 
-0. 69 
0. 16 
-0. 40 
0. 73 
0. 53 
-1. 10 
0. 26 
0. 61 
-0.07 
-0. 26 
-0. 18 
0.37 
0.02 


0.54 

















Edelman 


[2] 





0. 4397 


. 7010 
- 414 
- 588 
‚150 
‚270 
‚ 656 
. 8634 
. 0268 
. 546 
.517 
.502 
. 746 
. 4345 
. 721 
- 3841 
- 0078 
- 0638 


. 4585 


0. 5056 





























Kyte/Doolittle 











AR 


8 


1. 














2-2 

















= m= © O m oO O 2 ж > 


< < 4 d wv m E A г 



































00 















































































































































































































































































































































































































































RI R2 
kadi —COOH + ch —COOH 


|> но 


Ri R2 
МН» da CONH- de COOH 


Ri אא‎ 


E 





O 2 












































































































































С-СП C-O 
00000000000 



































(2) 
0000000000 2-3) 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CH 
ПП CN 0 
a 
П 180 
Q 0° 
Ri H Ф 
| | 
CH N "d COOH 
LO 2 aa 
NH, a C H 
| | 
Psi 0 R2 
1 2-3 Ф Psi 
੪110 Psi 
Ramachandran ППФПП a N-H 
ПОШ Psi а cpu üt 
(3) ПП 
a 
3. 
Ш ПП Ш 
Ш Ш Ш 
2-4). 
















































































































































































































































































































































































一 级 结构 (氨基 酸 序列 


二 级 结构 (如 螺旋 .8 HES) 


超 二 级 结构 或 基 序 ( 如 锌 指 结构 . 亮 氨 酸 拉链 等 ) 


白质 空间 结构 ) 





М 


yo 


Y 
三 级 结构 或 结构 域 ( 蛋 
y 


2 SA 8 E B VUL ЕЯ AK) 




















































































































П 4 








































































































(Conformational entropy) 





























































































































































































































































































































































































































































































































































































































































































































































































































O Pliska 
































































































































































































































































































































































































































































































































Fauchere 















































































































































































































































































































































e ASA (accessible surface area 


ASA 



























































































































































































































































2-5), ASA 




































































































































































ASA 
































(2] 

































































(3) 



















































































































































































































































































































































































































































































































































































































































































































































































































































































0-0 




































































































































































O 2-5 























































































































(4) 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































RNA 

































































































































































DNA 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































11111 





































































































ШОООО DNA Ш RNA Ш 
















































































































































































































































































со ОМА П RNA 


Ш nucleic acid 


















































Ш deoxyribonucleic acid,‏ וו 
Ш ribonnucleic acid, RNA)‏ 
































































































































































































































































































































(base ПП 
П deoxyribose) 0 0 00 Ш phosphate l] 




















ribose) 













































































1900000 DOU 





























































































































18690 [Friederich Miescher 


























































































































pH 


















































































































































































































































































































































































































































ПППППП Gregor Mendel 0 00000000000000 
00000000000 "0000000000 חםההאא‎ 
0000000000 19441 0 Oswald Avery H1 00000 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Alfred Hershey 0 Margaret Chase 000000000000 
Miescher 75 James Watson 
O Sir Francis Crick 19530 4D 5000000000 «000 
DNA 
M. Wilkins [] R. Franklin ПП DNA 
X 
ППППППП 一 一 

RNA 

(АШ (С) Ш CH 
(U [I DNA (A), 

(O (СШ СТ). DNA וו‎ 
ПППППППППППП RNA RNA 
DNA 

| А TO Ú UG C Ш 

ОМА 
























































































































































































































































































































































ОМА, КМА 
























































































































































































































































































































































































































































00000°0000000000°000000000000 
000000000000000000000000000 
DNA00000000000000000000000000 
00 0.00000 --000 הםםםאאת‎ - 000000 
0000 
0000000000000000000000 ₪ 






















































































































































































_ EEE 
THD Mig 560 אש‎ ТАФ ਆਲ ਮੂ) 


















1 2-6 NCBI Г 
0000000000000000000000000 


RNA[(DIDHUHDLD I DH 


计 ВМА 00000000000000000 
00000000000000000000000 RNADOD 

















































































































































































































































































































































































































cDNA 





































































































64 














































































































DNA 

































































PCR 


















































RNA 





































































































































































































































































































































































































































































































cDNA 































































































DNA 



































DNA I 
Ш cDNA 
















































































































































































































































































20 










































































































































































































































































































































































DNA 























































































































































































































































































































0000000000000000000000000 
2№А0000000000000000 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































םםםםםםםםםם 
0000000000000 0000080000000 2200 
DNA0000000000000‏ 
ТІ‏ וו Dou‏ 
DNA‏ 
Ш‏ 
DNA 80000000000 gene‏ 
DNA‏ 
50 
DNA‏ 
DNA‏ 
(HIV) [D T‏ 
RNA‏ 
RNA‏ 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































5%--15% 


























































































































DNA 

















































































































Ш 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































РМА 



























































































































































































































































ОМА 








































































































































































































































































































































































































































































































































































































. Kyte J, Doolittle RF. A simple method for displaying the 


hydropthic character of a protein. J Mol Biol, 1982, 15701): 
105-132 


. Edelman J. Quadratic minimization of predictors for protein 


secondary structure. Application to transmembrane alpha- 
helices. J Mol Biol, 1993, 232(1):165-191 

Eisenberg J, et al. Analysis of membrane and surface 
protein sequences with the hydrophobic moment plot. J Mol 
Biol, 1984, 179(1):125-142 


. Fauchere JL, et al. Amino acid side chain parameters for 


correlation studies in biology and pharmacology. Int J Pept 
Protein Res, 1988, 32(4) :269-278 


. Richards FM, Richmond T. Solvents interfaces and protein 


structure. Ciba Found Symp, 1977, 60:23-45 


‚ Chothia С. Hydrophobic bonding and accessible surface area 


in protein. Nature, 1974, 248(446) ; 338-339 


. Miller S, et al. The accessible surface area and stability of 


oligomeric protein. Nature, 1987, 328(6133) :834-836 


. Serrano L, et al. The folding of an enzyme. II. J Mol Biol, 


1992, 224(3) :783-804 

Baker EN, Hubbard RE. Hydrogen bonding in globular 
protein. Prog Biophys Mol Biol, 1984, 44(2):97-179 

| Ш 1997,P6-14 





























































































































o 


10. 























0000000000000 
000000000000000000 
000000000000000000 
0000000000000000000 
00000 0 
1 
3 



























































EJ EE‏ יב 


Nucleic Acid Research [] 
,2001 




























































































































































































































































































2002 10 [GenBank 0 0 1,458.5 SWISS- 
PROT | 7 PDB 17,082 




























































































































































































NCBI), 




















































































































11111] (EBI) 
(GenomeNet-Japan) 
BLAST 0 FASTA (Search Tools 




















































































































































































































UUUDUODNUOUUUUUUU 




























































































DNA 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































公共 领域 生物 

































































































































































































































































3-1) 







































































































































































ПП (EBI 




































































信息 学 组 织 
美国 国家 生物 技术 | | 英国 欧洲 生物 信息 | | 日 本 基因 组 网 
信息 中 心 (NCBI) 研究 所 (EBD (KEGG, DDBJ) 

1 | | 
[ | p 
数据 库 Lm 数据 库 [anra] 数据 库 | 分 析 工 具 




















































































































































































































МСВІП EBD 






































































































































םםםםםםםטםםטםםםםםםטםםםםםהםםםםםםם 
0000000 

О000000000000 NCBD 

19880 11000000000000000000000 
םםםםםםםטםםטםםםםםהםםםםםהםםםםםםם‎ 
O Ш National Library of Medicine, NLMITI OO 1] 
D ם‎ D] National Center for Biotechnology Information, 
СВОП 32000000000 000000000000 
0000000000000000000000000000 
0000000000000000000000000U0 
םםםםםםםםם‎ 
(1) םםםםםםםםםםםםםםםםםםםםםםם‎ 
םםםםםםםם‎ 
ППШПППППШПППППШПППППП 
םםםםםםםם‎ 
П 
" 


























OOo 


ж ₪ ₪‏ ₪ שר ם 







































































[] 
П 
ОП 
П 
П 








(3) םםםםםםהםםהםםםםםם‎ 
(40 ПППППППППП-ПППППППППЇППП 
ППП 

П0000000000000000000000000 
(Computational Biology Branch) 0 0 0 0 0 0 0 Information 
Engineering Branch [| [] [] 0 0 00 0 0 Information Resources 
Branch), NCBI П משםםהםהםםםםהםהםהםהההםהםההםה‎ 
П0000000000000000000000000000 
П000000000000000000000000000 
ППШПППППППППППППППП 

(19 00000000000000000000 

«x 0000000000000 

GET שםםםםםהםהההםהםהםם‎ 

П0000000000000000000000000 


7 
E 
7 
i 
7 

7 




































































LO 






















































































































































































进化 树 



















































































































































































数据 库 | | Pub ui 
查询 和 Med 
相似 性 
查找 
MEDLINE 
结构 
TA 
H BLAST | 
L БЕ 222 
MMDB 























NCBI UU 































































































Ш NCBI 





























































































































































































































































































































| 


| 





















































































































































PIR1 +PIR2+ 


NR, SWISS- 





RNA 



























































GenBank) 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































a PIR 00000 
PIR30 O 0 
)2 
PROT,PDB) 
2. Ш DNAD RNA) ID DNA l] 
GenBank ( 
dbEST). 
(1) dbEST) 
(2 
וו‎ Ш ОМА 
---П Ш 
וו וו וו‎ 
וו‎ Ш 
Ш Ш Ш 
DNA 
Ш ПІ וו‎ 
NCBI 
e Alul] alu 
11101] alu 







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FTP NCBI Ш pub/jmc/alu 
* E.coli] E. coli CDS 
* Kabat 
e Month] 20 
GenBank CDS PDB, 
SWISS-PROT [ PIR 
* NR (non-redunant ) CDS 
Ш GenBank CDS PDB, 
SWISS-PROTO PIRODODO DO Dg gogo 000000 
• PDB 
(Protein Data Bank, PDB Brookhaven 
00000000000 MMDB—NCBIO РОВППП ПП 
РОВПППППППППППППППППППППППП 
Ш 1.80 00 2.200 
• SWISS-PROT SWISS-PROT 
EMBL 
Ш EBI 
SWISS-PROT 
Amos Bairoch ][ 0 O 
* Yeast] S. cerevisinae[T] Ш 
NCBI 
* alu alu 0000000 
FTPO הזפסא‎ DMO D pub/imc/alu ПП 










































































































































































































































































































































































Ш 


Ш heterologous 


GenBank, EMBL,DDBJ 0 STS[ 


promotor 
































Ш 


EST 





cDNA 



























































П eukaryotic 









































(high throughput 




















O PDBL 






















































































Ш 




















П PDB 


GenBank, EMBL ,DDBJ 
EST,STS,GSS 


HTGS 



















































































































































































30 








ППШППППП GenBank, EMBL,DDBJ 






















































































GenBank,EMBL,DDBJ 























П 





Ш Genome Survey sequence) 
alu PCR 


000000 


















































Ш 
















































































E. coli 
Du 











ППП 













































































8 



















































































































































































































































































GenBank 




















(S. cerevisiae[T] 




















































































































* dbEST[T] 




































































sequence contaminationg]] 


* dbSTS 


















































+ E. coli Ш 


• EPDO D 


database) 
* GSS 






























































*HTGSOUOUUUU 


genomic sequence). 


* Kabat 










































































e Мио 
* Mont 








000000 
e nr || 









































* PDB 
e Vector] 





* Yeast 









































NCBI 
NCBI 











(1) PubMed (Public MEDLINE) 



































































































































































































































(2) BLAST (Basic Local Aligment Search Tool) 
(3) Entrez 

(4) Banklt 

(5) OMIM (Online Mendelian Inheritance in Man) 
(6) Taxonomy 


(7) Structure 
















































































(8) Books 

1. PubMed 

PubMed Ш ММ Ш 
MEDLINE 0 pre-MEDLINE 11,000,000 
Ш 20020 1 


























































































































































































































































































































































































































2. BLAST: (Basic Local Alignment Search Tool) 





























Basic Local Alignment Search 























Tool) 




































































DNA 






































































































































3. Entrez 







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Entrez 








interstetium, intermolecular 


ШППППП^“ 








inter 





0000 


inter "א‎ 

















Entrez 














Entrez 








DOU. 














Entrez 


MEDLINE 0 pre-MEDLINE ] 0000 





11,000,000 























GenBank, EMBLI DDBJ[ 
Entrez] | PubMed 


MMDB 


PDB0000000000000000000 NCBI 


PROT, PDB, PIR 

















DNA 











DNA 























Brookhaven 








PRF 











SWISS- 











O http://www. ncbi. nlm. nih. gov/Entrez/ 


NCBI[] | Entrez 














Entrez 








ПОП 





00000000000000000000000000000 
0000000000000000000000000000 
00000000000000000000000000000 
00000000000000000000000000000 
00000000000000000000000000000 
00000000000000000000000000000 
00000000000000000000000000000 
00000000000000000000000000000 
ШЕШЕНІ‏ התה ה ה םר DE‏ יהמ םי םח םיט הי 
00000000000000000000000000000 
0000000000000000000000000000 
0000000000000000000000000000 
0000000000000000000000000000 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Entrez 
WuM 
apoptosis 
WuM e apoptosis), Entrez 
WuM apoptosis 
“Wu M" [] apoptosis) Entrez] ПП 
Entrez ПП 
' brca 1”) NCBI D OO 
O O O Entrez 
Entrez 
MEDLINE 
UID GIO 000 MEDLINE 
UID88067898 Entrez [| ПП 
UID88067898 UID 0 MEDLINE 
Entrez 
* Keyword 
NCBI GenBank, EMBL, PDB, DDBJ. 
SWISS-PROT, PIR П PRF). 
e Accession 


















































































































































* Author Name 
MEDLINE 
* Affiliation 




































































































































































































































































































































































































































































the Journal of 



























































































































































J Biol Chem) 





* Journal Title 
List Terms 


Biological Chemistry 





















































































































































DNA 




































































MEDLINE‏ ה 















































MeSH 


























































































































*free 


























































































































Entrez | 000 
























































PubMed 





























































































































* E. C. Number 
* Feature Key 




































































Gene Symbol 

MEDLINE UID 
* MeSH Terms 

MEDLINE 









































• MeSH Major Topic 7 7 0 0 0 0 MeSH 


























* Publication Date 














* Modification Date 
* Page Number 











* Property 



























































Chemical Abstract Service (CAS 





















































































































































































































































MEDLINE 


« PubMed IDQ [] 


* Organism 
















































































* Protein Name 





























• Seqld 
* Substance 







































































* Title Words 
* Text Words 
text") 


000 П 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































* Volume [] [1 HH B] Hl ü B U B ü 
ПППППППППППППППППППППППП Al 
Fields 0 Text Words 000000000000 Entrez ПП 
ПОО ANDI AND 
Entrez OR 
BUTNOT 
PubMed Citation, Abstract, MEDLINE 
ASN. 1 
* Citation MeSH Terms 
* Abstract 
* ASN. 1 PubMed 
* MEDLINE MEDLARS 





















































GenBank/GenPept, Report, ASN. 1. Graphic View 
FASTA 
e GenBank/GenPept [] П | | GenBank] GenPept П П П 
000 
“Report 7000 GenBank Report I 00000000 
e Graphic View П O00 000000000000000 
0000 
-FASTA 100000000000000000U0 
00000000000 FASTAOUOOUOOUOOOODI 
O O О Structure Summary] ASN. 1 


Structure Summary 
























































































































































































































































































































































































































































































































































































































































































































































Graphic View ][ 





































































































































































































Text, HTML O MIME П GenBank [] 
MIME MIME 
Text] HTML 
0 HTML Text HTML 


























































































































Microsoft Word 




















4. Banklt 

BankIt П GenBank 
HH TELE DEDE EE EE EE DE םת‎ HE ה םה ה‎ 00000 00 
GenBank] | הבה ה ה‎ Bu HL Bog] cH B BH] B. BH E]. D]. D]. D. HE Hl 


GenBank, GenBank ПП ה הה‎ C] E] E] E] E] E] D] D] C] D]. HE. LI. D H6 
02000000 


5. OMIM (Online Mendelian Inheritance in Man) 














































































































































































































Victor A. 


























Mckusick ID 0 0 0 Johns Hopkins 
The OMIM Morbid Map Ш 
ПППППППППППП Entre. GDB, The Davis 

Human/Mouse Homology Map, the Online Mendelian 
Inheritance in Animals (OMIA ПП the Human Gene Mutation 
Database (НОМ). the Alliance of Genetic Support Groups, the 
Cedars-Sinai Medical Center Genetics Image Archive, the Jackson 
Laboratory, RetNet (retinal genetic disorders), HUM-MOLGEN 

ПП the locus-specific mutation databases OMIM 






























































































































































































































































































































































0000 OMIM 
























































































































































































































































































































































6. Taxonomy 
NCBI П Taxonomy 











































































































































































































NCBI 












































Structure [] PubMed), 
7. Structure 


















































































































































































































































































































































NCBI O Structure П הה‎ 00000000000000 
.MMDB MMDB the 
Brookhaven Protein Data Bank (PDB 
X ММЕП Cn3-D[] NCBI 
MMDB Entrez/ Cn3-D ЕТРП 
Structure PKB [] Threading Ш 
0000 ЕТРПППППППППП הטפ‎ 0000 Entrez/ 
PubMed 10700000000000000000000000 

























































































































































































































































































































































































ПП 
8. ВооКв 
МСВІ 

ПП 00 Bookshelf" PubMed 
П00000000000000 Entrez 00000000 
PubMed " Books” 

PubMed 

Entrez 



































































































































МСВІП Hot Spots; 
Hot Spots П NCBI00000000000000000 































































































(1) Cancer Genome Anatomy Project 



































































































































































































































(2) Clusters of Orthologous Groups 
(3) Coffee Break 

(4) Electronic PCR 

(5) Gene Expression Omnibus 

(6) Genes and disease 

(7) Human genome resources 

(8) Human map viewer 

(9) Human/mouse homology maps 
(10) LocusLink 

(11) Malaria genetics & genomic 

(12) ORF finder 

(13) Reference sequence project 

(14) Retrovirus resources 

(15) Serial analysis of gene expression 
(16) SKY/CGH database 

(17) Trace archive 

(18) UniGene 

(19) VecScreen 

1. Cancer Genome Anatomy Project 
OO 0000000 Cancer Genome Anatomy Project, 









































CGAP National Cancer Institute, 


























П NCBI 

















































































































































































































NCI 














00000000 Human Tumor Gene Index, Molecular 
Fingerprinting, Cancer Chromosome Aberration Project, Genetic 























ППА В ОО ДЕ ОТА ДЕПО: 



































ССАРПППППП‏ םםםםםםםםםםםםםםםםםםם 
П0000000000000000000000000‏ 


Annotation Initiative [] Mouse Tumor Gene Index 


OU 
























































(Е$Тз) 0 0000000000000 «МР9 0000000 
0П000000000000000000000000000 


LO 








































































































































































































































































































































































































































































































































































































(http: / /cgap. nci. nih. 
gov/) 
NCBI] NCI 
П EST) П dbEST 
EST UniGene П HomoloGene 
LocusLink e NCBI 
NCI EST 
CGAP 
NCBI CGAP CGAP 
NCBI 000000000000 0 Digital 
Differential Display) П 0 0 0 cDNA 







































































































































































































































































































































































































































































































































































































































































Serial Analysis of Gene Expression, 
SAGEM] CGAP 
00000000000 NCBI 
SAGE] 0 0000000 SAGE Gene Expression 
Omnibus 
CGAP 8 
(1) Genes 
CGAP Gene info 
NCBI) NCI 
Ш UniGene, LocusLink, OMIM, DTP search, cDNA 






























































Libraries, Cluster Assemblies | SNPs 
Mitelman 
O 0 IMAGE (Integrated Molecular Analysis of Genomes and 
their Expression MGC (Mammalian 





























































































































































































































































































































































































































CGAP 







































































GenBank 








MGC 
































* Lists of Candidate, Validated, and Confirmed SNPs 


OOO Mitelman, Mertens 0 Johansson [0000000 


ПППППППППППППППППППП Mitelman 00 
П 0 O 0 0 Mitelman Database of Chromosome 
































Gene Collection Gene Ontology 
Genes 






































* Gene finder 




















* Gene Ontology Browser 























































































































» Nucleotide BLAST CGAP 



















































































* CGAP SNP Index 
SNPs, 
* SNP Gene Viewer] SNPs 
0000000000000 


(2) Chromosomes 












































































































































Aberrations in Cancer [0 O0 http. //cgap. псі. nih. gov/ 



































Recurrent 


















































Chromosomes/Mitelman)[I] DD 0000 19970 4 
Nature Genetics “ А genome-wide map of 
chromosomal breakpoints in human cancer” [] | 


























00000 ם ם‎ 0 0 NCBI CGAP OO 


Chromosome Aberrations in Cancer (http ,//cgap. псі. nih. gov/ 










































































Chromosomes /RecurrentAberrations 
NCBI CGAP 一 一 
(Cancer Chromosome Aberration Project, CCAP 





































































































CGAP 1—2Mb BAC | 


Fluorescent In Situ Hybridization, 





































































































FISH] BAC 



































































































































































































































































































































1000000000000 
































Genetic and Physical SNP Maps 
SNPs 






















































































































































































































































































































































































































































































































































































































































































































































































CGAP 










































































(3) Tissues 
CGAP Tissues 0 0 O 
Library Finder 
















































































* Gene Library Summarizer (GLS) cDNA 
































* cDNA ה‎ ег 










































































































































































































































































* Differential Gene Expression Displayer (DGED) 
ПО cDNA 
* SAGEmap xProfiler: xProfiler[] 0 0 0 0 0 cDNA 
cDNA 
* SAGEmap Virtual Northern 
cDNA 
(4) Pathways 
Pathways ODO 
11111 3-3, 
(5) Tools 
CGAP 
(6) Methods 
CGAP 
cDNA CGAP 
00000000000 












































































































































































































































到 











0 3-3 CGAP ODO BioCarta П Caspase 


0 0 O0 О http://cgap. nci. nih. gov/Pathways/BioCarta/ 
caspasePathway) 



























































(7) Reagents 

ППППП ССАРПППППППП «ОМАПППВАСП 
ПП «ОМАППППППППППИПП 

(8) Catalog 

Catalog ПОП CGAP0000000000000U00 
Chromosomes , Clones, Genes, Tissue and Librarys 0 SNPs 
מסםםתתם‎ 
ССАРППППППП (Spectral Karyotyping, SKY 
0000000 Comparative Genomic Hybridization, CGH] 
0П000000000000000000 SKY/CGH 
(http://www. ncbi. nim. nih. gov/sky/J 00000000 

2. Clusters of Orthologous Groups 


popa gd 0000000000000 
3. Coffee Break 








































































































Coffee Break ПП000000000000000000 
00000 №8100000000000000000000 
ПП 400000000000000000 3000000 


000000 мев 00000000000000000000 
0000000 









































The EAST protein from Drosophila may bi lve 
assembly of a nucieoskeleton. Wier 
sxpands the extractromosoma nuclear 








П 3-4 Coffee Break O O 0 
4. Electronic PCR 


























































































































ПП PCR (electronic PCR 0000000 חחהבםהאאפ‎ 
000000000 STS ПО ПП ПП 

ІП ІП [] 100 一 一 | OOO 

00000000000 РЕЕПППППППП STSO 









































0 
00000000000000000000000000 PCR 
000000 ੩121 П РСКППППП ПП 51511 
0000000000 2080000000 


5. Gene Expression Omnibus 


Gene Expression Omnibus (0000000000000 


























ooo ТЇ 













































































































































































































































































microarray 





high-density oligonucleotide array, 















































































































































hybridization filter 


















































HDA) 


(Serial Analysis of Gene Expression, SAGE 
























































6. Genes and disease 


NCBI 

































































































































































0000000000000 73 
000000000000000000000 PubMed, 
































101 


LocusLink 0 OMIMO 0 0 0 0 IT]. http://www. ncbi. nlm. nih. 


NCBI 






































http://www. ncbi. nim. nih. gov/disease/Cancer. 


BRCA-2 (430 0 Ú 


ABL (9 


































































































MLH1 (3 ШМ$Н20 MSH6 (2 




































































































































































BRCA-1 (17 













































































BCR (22 




































































SCLC1 (3 
CDKN2 (9 
























































18 

















MENI (11 
NF2 (22 







































































17 
DPC4 (SMAD4) 0 Ú Ú 
HPCID 00 1 





















































































































































gov/disease/). 























html) 


* Burkitt myc (8 

































































































































































































































































«ras U 0 00 HRAS 100000 
RB1000 1300000 
«von Hippel-Lindau DO OO VHLOOO 300000 
00000000000000000U00 GenBank D 
ПП PubMed 0 0 0 OMIM 


7. Human genome resources 






















































































































































































































































































































































































8. Human map viewer 

Human map viewer DO ה ה ה‎ Uu H B) H D ü ü ü ü B D 
00000000000000000000010 39530 U l 
ППППППППППЧПППППППИП 

















































































Г Ageserd search 


Homo sapiens genome view — build 27 BLAST search she human stro 


— 4 
ST non ה‎ 


ਜਾਦਾ” Set 


O 3-5 Human map viewer poa 0000 0000000000 
בםםםםםםםםםםם‎ 


















































































































































9. Human/mouse homology maps 


DNA 






































GeneMap’99,OMIMI Jackson Laboratory 




















םםםםםםםםם 



































П the Mouse Genome Database 












































O 6453 Ш 














10. LocusLink 


LocusLink П 010000000000000000000 
0П000000000000000000000000000 
У. EC number, MIM number, UniGene П 


00000 Web0 00000000000 OOO [Human Gene 




















Nomenclature Committee (HGNC) (http; //www. gene. ucl. ac. 


U GDB; 10001] 


the Genome Database 


uk/nomenclature/) , 


gdbwww. gdb. org/ UU the Human Gene Mutation Database 
(HGMD; http://www. uwcm. ас. uk/uwcm/mg/hgmd0. html ПП 
GeneCard П http //bioinfo. weizmann. ac. il/cards/ ПО 
GeneClinics (http. //www. genecli пісѕ. org/ ПП 

11. Malaria genetics & genomic 










































































(Plasmodium falciparum| 














































































































(http; //www. ncbi. nlm. nih. gov/Malaria/). 











































































































RefSeq 
reviewedl] 0 [ 























LocusLink ][ 




















































































































DNA 














12. ORF finder 
ORF Finder 






























































13. Reference sequence project 









































GenBank 
































































































































ubMed 
































O 0 ПП provisional 


RefSeq] GenBank 




















































































































































































































































































































































































































































































































































































































a (000000000 50 + 

b. mRNA I OOOO Oc. d. 
0000000000 RefSeq D D 0 OMIM, PubMed, 
GenBank[] UniGene RefSeq] 0 0° NM ****** Ё 
לוי קאי‎ RefSeq 

Entrez) LocusLink 
RefSeq, BLAST RefSeq 
“ref” (http://www. ncbi. nlm. nih. gov/ LocusLink/ 
































refseq. html) 

14. Retrovirus resources 
0000000000000 Retroviral genotyping tools), 
DOOUOO0O0O00000000000000000000D0 
МСВІППППППППППППП blastn] J l 













































































































































































































































































































































































































































































































































































HIV 
HIV 
ם‎ ШУП הא‎ А-] 000 OD UN 
ПОП SIV. HTLV, STLV 
NCBI Cn3D MMDB 
National Institute 











































































































of Allergy and Infectious Disease (http ,//www. ма. nih. gov/ 
research /daids. htm). HIV Sequence Database (http ; //hiv-web. 
lanl. gov/). Sanbi HIV Africal http: //ziggy. sanbi. ac. za/ 
hivafrica/). Stanford HIV RT and Protease Gene Database 
(http: //hivdb. stanford. edu/hiv/ 
15. Serial analysis of gene expression 
100000000 Serial Analysis of Gene Expression, 
SAGE mRNA 
mRNA ה 0 0 ה‎ mRNA 









































































































































































































































LI 
ЕСІ 
LI 
LI 
ЕСІ 


9-10bp 0 0‏ ה 































































































































































































































































































95% 




















































































































































































































Johns Hopkins 
RNA cDNA 



















































































































































































































































































cDNA 3' PCR 
0 OO 30-50 DNA 00000 
П000000000000000 3 00000000000 
200000000U0000U0000000 NCBI O UU SAGE 
00000000000 UniGene 0000000 SAGE 0 
UniGene 000000 UniGene [] 0 0 SAGE UI [| 
00000 UniGene SAGE 0000000 http://www. 
ncbi. nlm. nih. gov/SAGE/) 

16. SKY/CGH database 


















































































































































































































































(Spectral Karyotyping, SKY 


















































‘Comparative Genomic Hybidization, ССН 









































































































































ППППППППП DNA 
ППППППППППП DNA (http://www. 
ncbi. nlm. nih. gov/sky/), 













































































17. Trace archive 
Trace archive O O00 000000000000000 
П0000000000000000000000000 
ШШШ ШШ 
18. UniGene 

EST (expressed seqeunce tag, ESTO] [] 000000000 
eDNA בםםםםהםםםהםהםהםההםהםםהםהםהםהםהרהההה‎ 








" 
D 





































































































































































































10 GenBank 

















cDNA 
































2002 















































UniGene 






















































































83000 1 EST | 
































niGene 









































































































































European Bioinformatics 





















































0 0 0 0 EBIO 
3-6), 


















































EST cluster) 
UniGene[][] 


http://www. ncbi. nlm. nih. 







































































EST 























EST 

































































UniGene | 























15000 EST 
EST 3: 


























sequencetagged sites, STS 
DNA 






















































































10,069,598 
































200-500bp 
EST 














































































































































































































90 ם‎ EBI 





































































































Hinxton[] [] 
EBI 
1994 

EMBL’s Data Library [] 



































UniGene 



























































EST 





















































UniGene/ | 



























































Е5Т 
cDNA 


DOU 















































ЕТРППП 


19. Уесӛсгееп 


























European Molecular Biology Laboratory (EMBL 
1400000000000 





























NCBI 

















VecScreen 




































































Institute. EBI) 


EBI 









































NCBI 


(Heidelber 






























































































































































































































































































































































分 析 工 具 和 


ü 





研究 服务 器 


F| CLUTSALW 








1 
ШИН 
: 


₪ ਦੋਂ 
s 
«x 


L 


: 


HHE 





BIC SW 





BIC 





BLITZ 




























































































Ea 


[ 


| אאאא 


电子 提交 












































EMBL | 
Н ЖЕ 





{озал | 


<< ਦਰ 
dbEST 和 
dbSTS 





РОВ Ж 





放射 杂交 
ו‎ 数据 库 





NDB 


A IMGT 








mtBASE 
| A 


FlyBase 
Archives 




















E 
Lo 


LI 更 有 效 的 
数据 库 

















ECON 





| 计算 机 分 
ит 
















































































































































































































































































FASTA П BLITZ) 












































EBI 










































































































































































































































































说 明 


应 用 SRS (Simple query retrieval) 检索 
系统 简单 检索 数据 库 
EMBL 核酸 数据 库 


EMBL-Align 多 序列 排列 数据 库 

自动 注解 的 真 核 生 物 基 因 组 

查询 dbEST 和 dbSTS 的 工具 

EMBL 的 EST 序列 数据 库 

EST 经 排列 后 总 结 成 基因 簇 的 数据 库 
线粒体 DNA 数据 库 
ImMunoGeneTics 数据 库 

欧洲 果 蝇 基因 组 计划 数据 库 






























































































































































EBI 
EBI 





















































3-1 EBI 


数据 库 名 称 
核 背 酸 序列 数据 库 


Simple Queries 


EMBL database 
EMBL-Align database 
Ensembl 

DbEST and dbSTS Queries 
EMEST 

EuroGenelndexes 

MitBase 

IMGT 

EDGP 










































































































































































说 明 
寄生 虫 基因 组 数据 库 
序列 变异 数据 库 计 划 
由 ЕВГ 完成 的 基因 组 数据 总 缆 


.基因 组 监测 表 


SWISS-PROT, TrEMBL #ll InterPro 等 
蛋白 序列 数据 库 


将 SWISS-PROT 和 TrEMBL 中 的 蛋 
白 自 动 分 类 为 相关 的 分 组 


二 级 结构 数据 库 

经 同 源 分 析 方 法 得 出 二 级 结构 数据 库 
基于 结构 比较 的 折 友 分 类 数据 库 
蛋白 质 结 构 、 结 构 域 词典 

蛋白 质 结构 域 定义 数据 库 


EBI 大 分 子 结构 数据 库 , 包括 PDB 搜索 
工具 


EBI 的 镜像 站 点 ， 暂 时 未 提供 


放射 杂交 数据 库 
人 类 基因 组 图 谱 98 


分 子 生 物 学 软件 的 路 径 
果 蝇 基因 组 档案 库 
EBI 的 数据 库 和 软件 FTP 下 载 服 务 器 


互联 网 中 的 生物 信息 学 和 分 子 生 物 学 
资源 


ППППППППППППППППППППП EBIDOD 
http://www. ebi. ac. uk/ 




















数据 库 名 称 
Parasites 
Mutations 
Genomes Server 
Genome MOT 
蛋白 质 序列 数据 库 


SWISS-PROT, TrEMBL, 


InterPro, etc 
CluSTr 


序列 结构 分 类 数据 库 
DSSP 

HSSP 

FSSP 

DALI 

3Dee 

大 分 子 结构 数据 库 
EBI-MSD 


NDB: EBI Mirror 
序列 作 图 数据 库 
RHdb 
GenomeMaps 98 
档案 (Archives) 
Software Biocatalog 
FlyBase Archives 
EBI ftp server 


BioWurld 









































































































































































































































DNA RNA 






































































































































ПП NCBIQ GenBank 


LO 
LO 




















Ш DDBJ 











































































































100 
























































2002 















































EMBL 









































































































































































































































































































































































































































1. EMBL 


EMBL 












































mun 
O DNAD 

















EMBL 






































(1) EMBL 


















































(2) ЕВППППППППППППППП 


http; //www. ebi. ac. uk/genomes/) 





00 11 














63 














su 
2010 
90 [| 
2460 





























371 














































































































































































































































































































































































































































































































628 ם. 
SWISS-PROT‏ .2 
EB O EMBLOUUOUUOO‏ 0008080000000 
EMBL DNA‏ 
TrEMBL‏ 
SWISS-PROT TrEMBL‏ 
SP-TrEMBL П REM-TrEMBL, SP-TrEMBL‏ 



























































(SWISS-PROT TrEMBL 


SWISS-PROT 0000000000000 SWISS- PROTO [| 
00000 ЕБППППП SWISS-PROT 000000 REM- 
TrEMBL 700000000 SWISS-PROT П D O 0 SWISS- 
PROT 2001 [ 10 SWISS-PROT 
Release 40. 0 101.6020 000000 20010 12 
TrEMBL Release 19 636,825 | 












































































































































































































































EMBL 




































































































































































PDBI PROSITE PDB 
П000000000000000 PROSITE 00000 
0000 PROSITE Metif 000000000 

3. 0000000 (Radiation Hybrid Database, RHdb) 

RHdb DOOD000000000000000000000 
ПП $1$0000000000000000000000 2001 
010000 RHdb Releasel9.0 ППППП 22900000092 
133,239 






































n 
о 















































' 
о 


E 





































































































- 


06,5740] STSs). 






























































“ЕН score vector [T 













































































































































































































































































































































































































































































































































































































































































































































































STS 












































































































































4. dbEST[] dbSTS 
NCBI ESTO STS 






























































































































































































































































































































































































































































Ш expressed sequence tags, ESTs) 
cDNA sequence tagged 
sites, STSs short genomic landmark 
seguences) 0] ПП NCBIOOOOO EBI SRS 
dbESTO 5 
5. PDB (Brookhaven [Protein Data Bank 
PDB 
Brookhaven 1999 70000 the 







































































Research Collaboratory for Structural Bioinformatics (RCSB 
http://www. resb. org/pdb/ [I| 
U. S. National Science Foundation П 


National Institute of General Medical Sciences) 















































































































































































































































































































































‘National Library of Medicine Ш U. 

S. Department of Energy 

(1) PDB 

DNA) 

(2) 

. NMR) 

X 

(3) 




































































































































































































































































































































































































































































































































































































































































































































































































































































(The International ImMunoGeneTics 












































MHC) 

































































































































































































































































1989 



















































































Ig 



































































































































































































































































































































0] X 
(4) PDB 
6. IMGT 
Database) 
IMGT 














Montpellier II 












































00000000 
(TCRs) 

















































































































































































































































































































































































































IMGT http: //imgt. cines. 11+: 。 































































抗原 受 体 和 免疫 球 蛋白 超 家 族 
| | 
TAN й $ Ж (TCR) кай 免疫 球 蛋白 (Ig) 
í | | r 
ТВ а || TER 8 TR Y | TR 8 | IgM Eti Idi ER 
L (me ।----! EHE 
(к А) (к AN 
me HIER [HER 可 变 区 
IgG 重 链 IgG1 重 链 
mee imgs 
Нк 站 连接 区 | 上 | 连接 区 SOR „рю 
— IgG2 重 链 IgG2a 重 链 
一 恒定 区 | КК) 一 恒定 (DBE ——| DBE 
pea, жа (x А) (ed) 
c p J 
а к 一 恒定 区 恒定 区 IgG2b 重 链 IgG3 重 链 
| | me rr mer 
ES] fan] (к А) Kee 
BIK | |826 
1gG4 % IgA Hit 
des 





(MEA ( 
1 (к À) (к A) 
[ І | | 
| 71 72 ҮЗ Y4 IgAl Ж 
(a) 轻 链 4 
(к A) 








IgE SS 


OEE ₪ 


(к A) 











П 37 ІМСТ 







































































































































































































































































НГА) 























0000000 


ImmunoGenetiqu 



























































MHC 






























































TN 
the Laboratoire 
20011 12 





















































STS 





















































































































































T 











































































































MHC/HLA-DB‏ י 





























1468 





























HIV/AIDS 















































































































































(1) IMGT 
















































































(2) IMGT 




















IMGT 
* LIGM-DB 
LIGM-DB 
Moleculaire 0 П 
О 53936 







































































2001 [| 10 


























(3) 
































































































































(4) IMGT 



























































































































































































































































e LIGMO0 00000000000 0000000000 


Laboratoire d’ImmunoGenetique Moleculaire) 
* CINES (CNUSC) d'Informatique 


National de l'Enseignement Supérieur ПП 



























































































































































* ICRF Imperial Cancer 
Research Fund) 
* EBI Hinxton European 






































Bioinformatics Institute) 
“ТЕС Institute fur Genetik) 
e ВРКСШ ОПП RUSWUK החםםםהההההההה‎ 


(Biochemical Primate Research Centre) 

























































































































































































































































































































































































































































































































































































































































































* EUROGENETEC Seraing) 
(5) IMGT 
DNAPLOT) 
IMGT 
IMGT 
FR) (CDRs) 
(6) IMGT 
. T 
. TcRa, TcRB, IgM, IgG) 
TcRa 1811 ll lg 012000 Так 
. TcR Ig П O O O TcRa O 0156 














































































































































































































































































































































































































































































































0000 
?ППППППППП Fab, Ес, lambda5, transgene 
00000000 0 0 0 UU GenomeNet-Japanese 
Bioinformatics Servers П 
GenomeNet 
םםםםםםםםםהםםםםםםםםםםםםםם‎ 19910 9 
GenomeNet 

































































s Center , Institute for Chemical Research, Kyoto 









































































































































University] 00 0 0 0 0 GenomeNet [] O П http://www. 
genome.ad.jp םםםםםםהם םהה ה ה‎ 
(1) DBGET/LinkDB 3-8) 
E my fo ew тат Who - ота 
ела. 4 924 Sn. m eR SI HR» 
Try — Semer 











Р DBGET Database Links 








= —LIGAM—— BRITE 一 一 
Lc 1 
|» (E "em 89 ^ 
EPD Tac אמא‎ 
e to רו‎ ine t PL z 
al AD Interna 
ם‎ 3-8 DBGET 





































































































jp/dbget /dbget. links. html), 






































































































































(http://www. genome. ad. 


. DBGET /LinkDB/KEGG 











IDEAS ПП 


« DBGET /BLAST/FASTA 





















































(Bioinformatic 

















































































































(2) KEGG (Kyoto Encyclopedia of Genes and Genomes) 























KEGG 











DNA 

















































































































GENOME 



































































































































3-9 






























































FASTA 






















































































GENES 



































FTP 





































































































































































































































































































































































































BLAST 






























































FASTA 






































1. GenomeNet 



























































e KEGG 








* PATHWAY 


* GENES 
• SSDB 
* LIGAND 











* EXPRESSION 


* BRITE 








« BLAST/FASTA 


0 
(3) 
‚ BLAST 
. FASTA 
* MOTIF 























* CLUSTALW 
(4) GenomeNet 




































































GenomeNet 















































GenomeNet 
* BLAST 
* MOTIF 



































+ CLUSTALW: 


















































































































































































































































‚m ‚2.020 m жә зе a 






















LIZ tege e =| ZAM wm 

FEA arr ੧ 
Sequence Interpretation Tools 

; Search) | 

Sequence Similarity Search) | 

(Sequence lotif Search) | 

Alignment) | 

re of Protein Sorting Signals) - 1. Nakai, HOC, IL Tokyo | 

| iption Factor Binding Site Search) - Y, Akiyana, CBRC, AIST | 

| Transmembrane Segments) - Witaku Lab., TUAT | 

ZG (Prediction of Membrane Proteins) - D, Kihara, ICR, Kyoto U, 7 

mple Visualizer for Protein Substructure) — K. Sato, ЖС, U Tokyo 
A an Велт на Tarde in ER 到 


[qoem 



































П 3-9 GenomeNet 
(http; //www. genome. ad. jp/SIT /) 



























































































































































* TFSEARCH 






















































































DNA 










































































* GRAIL (Gene Recognition and Assembly Internet Link 








0П00000000000000000000 18111 





00000000000000000000000000 











םםםהםםםההאאפ 11001 





































































































ОМА (10-50 









































































































































































































































































































































0П000000000000 
• PSORT ППП prediction of protein sorting signals) 






























































































































































- (Kyoto Encyclopedia 







































































מםםםםםםםםםםםם 

























































































































































































13407 
































































































































SOSUI 0 ПП ‘prediction of transmembrane segments ПП 


* PDB highlight 








Protein Data Bank |] 













































































































































































































































































* KEGG 





2. 


of Genes and Genomes) 




















KEGG | 19950 
KEGG 
































KEGG 
KEGG 

























































































































































































[[] 9578 













































































o BRITE 


























КЕССП GenomeNet 
LIGAND 0 BRITE 
LIGAND 










































































































































































































































































00000000000 230000 
ההםהםהםהםהםםההםםםהםםםהבהבם‎ KEGG 
[] “ Search and compute with KEGG ” 
0П000000000000000000000000000 
000000 
П00000000000000000000000000 
D00000000000000000000 Е.С. 2.7.1.1 р 
D00000000000000 Coo417 
П0000000000000000000000000 
00000000000 LIGANDO gg 00000000060 
0000000000000“ pathway' 0“ enzyme” 0000 
10000000 

3. КЕССПППППППП 

a 0000000000 

















































































































































































































we ER ешь TAD Ska‏ שאל 
em.» FER yen Qe қан: JA.‏ 
> א | LT ਇੰ nap ии 1 =] Фин‏ 























































































































































































































http://www. genome. 
ad. jp/kegg/pathway/map/map00300. html) . 











































































































0KEGG000000000000“/0000°00 
00000000“0000000°00000000 
“00000°000000000000000000U00 
ПП MAP00300 3-10). 
{2000000000000 
000000000“ Goto” 00000000 
musculus 0000000000000 
000000000 Mus musculus) ПП 
П П 
І 














1 
O L3 בם‎ 
ם‎ 



























































000000000 Е. С. 2.3.1. 00 
00000000000000000 
00000000000 e pbon 


1 жт Mons кар BS OK 
т w "o Ru ТАФ me ? 
wel DIM Que шеш dot 4.4.42 2. . 




























































































7 ₪ ₪ ₪ ₪ ੮੭ 
> בם בם‎ ੧3 г 
Poo Og г 














O 3-11 Ш] Homo sapiens 


















































































































































































































































ПО ם‎ << 0000000000000 00000000 
ההםהםםםםםםםםםםטטםטםםםם‎ DOU 
(3) 



















































































































































































































































































































































































MAP00310, 


DBGET 




































































KEGG 































































































96 












































































































































































































































































































































































































































1111] 
KEGG 
E.C. 
E. coli 
(ес: х. х. х. хх) J 1 
“LI " (cpd: C0004 
D- Ш 
L- 
-RNA 






























































































































































































































































































































































































































































































































































45 





















































































































































DBGET Ligand 























(Ligand)” 






































DBGET 

































































Cxxxxx) 




















cpd 

















































































































ПП compound [T] 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ann 
C210 
MAP00140) 
Homo sapiens 
E. coli 
KEGG 
ЕСІ. 14. 15. 5 184 
E.C. GenBank 
CYP11B2 9 
Japanese Bioinformatics 
Servers Ш http://www. genome. ad. јр 























UUUOHUUUUUUO 


























sequence similarity search tools 


Ge nn" Has 

































































































































































BLAST П FASTA 
П000000000000000 BLAST 






















































































































































































































































































































































































tblastx | 


与 翻译 的 
核酸 序列 
数据 库 比 




































































00000 EBID H H OO BLAST 
BLAST ה‎ 








NCBI 









































DNA 序 列 





blastx 





与 蛋白 序 
列 数据 库 
比较 































































































































































































NCBIU 0 ПП FASTA 

































































blastn | 








与 核酸 序 
列 数 据 库 
比较 








3-12 BLAST 
























































3-12( 



































| 





| tblastn 


| 
与 翻译 的 
核酸 序列 
数据 库 比 
st 


0 










































































| 


氨基 酸 序列 











DD O O sequence alignment[T] 0 0 



































EBI 
































BLAST 









































ЕВІП NCBI 





E 





与 蛋白 
数据 库 
比较 









































































































































































































































































































































































































































‘global or local alignment tools 





global alignment tools) 7 













































































































































































БЕ local alignment tools): 



















































































































































































































































































































































































































































































T 



















































































(gap 



























































a 

















(2 






















































































































































































































































































































































































































































































































































































































































































O Feng 































































































































































































































































































McLachlan 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(3 


























(4 














































































































































































































































































































































































































































































































Ш 20x20 

































































































































































-BLAST (Basic Local 


ПППШППППП SWISS- 





























20 






















































































190 





























































































































































































































































































































210 

























































































































































































2100 20 



























































210 




































































































































































000000000 


































































































5. NCBI 


BLAST П 

















(n 
O 

















Alignment Search Tool) 


PROT, РОВППППП ВҺАӨТППППППППП nr on- 





































































































































































































redundant nr NCBI 
BLAST nr 
BLASTO חםםםםההםםהםההההההההההה‎ 










































































































































































































































































PDB (Protein Data Bank 












































































































































































































































(1) BLAST 
BLAST Samuel Karlin П Steven Altschul [J 
ПОП BLAST substitution scoring 
matrix) 
BLAST 




































































































































































Margaret Dayhoff 














































































































Dayhoff, MDM ך‎ PAM 
PAM40, PAM100 


























































































































































































































































































































































































































































































































































































































































































































PAM 
ה‎ Ш Steve Henikoff BLOSUM 
PAM 
BLOSUM 
PAM [1 0 [] [] ח‎ BLOSUM 
BLOSUM62 mon 










































































































































































































































































































































































































































































BLOSUMI DO 






























































































































































NCBI 























































































































































































































BLAST 














































































































BLAST 























basic BLAST search 















































































































































































































































































































































































































































































































































BLAST 


BLAST 














(2) 
PAM 


































































































BLAST 






























































































































































Standard BLAST 





















































(3) BLAST 
BLAST 































































































0 0 gap) 
(4) BLAST 
. BLASTp 


























































































































* BLASTx 




































































































































































BLASTx 































































































* BLASTn 


























































































































































































































































































































BLASTx 


BLAST BLAST2. 0. Gapped BLAST] PSI- 












































gap 
























































tBLASTn [ 
BLASTx) 



















































































































































































































































































tBLASTx 















































































































































































































































































































































* tBLASTn 















































































































































































































































































































































































































































































































































































































































П tBLASTn BLASTx 
(5 BLAST 










































































BLAST BLAST2. 0 
BLAST?2. 0 
Gapped BLASTO PSI-BLAST 
(6) Gapped BLAST: 

Gapped BLAST 
BLAST 


























































































































































































































































































































































































































































































































































































































(7) PSI-BLAST: 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PSI-BLAST BLAST.PSI-BLAST 
O00 Gapped BLAST Ш וו‎ 

П [] PS-BLAST 

11 BLAST BLAST 
BLAST NCBI BLAST20 Power BLAST 

BLAST 
)8( 4 
BLAST20 BLAST 
HTML 
(9) PowerBLASTI ПП 
ВІ,А5Т 
000000000000000000000000 BLAST 
FTP 0 NCBI 
ПО BLAST 
http://www. ncbi. nlm. nih. gov) . BLAST 
BLAST 
. FASTA [| 0 Ш 
NCBI | Entrez 
Entrez I ה ה ה‎ DU FASTA 
BLAST 
੪ BLAST 













































































































































































. BLASTD0 00000 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































0000 BLASTp, הגאס‎ ВМАП BLASTn 
BLAST 
BLAST NCBI 
П nr nr 
PDB 
Submit BLAST 
BLAST I] DB ( B EH U ü 
BLASTD 
GIF [T] 
BLAST BLAST 
FTP (ftp://ncbi. nim. nih. 
gov [| BLAST NCBI 
blast] incbi. піт. nih. gov] | 1 
BLAST BLAST 
חםםםםםםהםהההםהםםםםהםהההההםםםם‎ 
BLAST BLAST П“ ‘executables” | 
П FTP (ftp://ncbi. nlm. nih. gov BLAST O Ú 
IRIX6. 2, Solaris2. 5, DEC 05011 Win32 
BLASTO 0000000000 NCBIQ Entrez PubMed 
(10) BLAST ‘expect, E 
E 
000000 E E 
E 
0П000000000000000000000 E 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































‘score, 5 E 
En 
ПППППППП EQ0000000000 
6. EBI — FASTA 
FASTA EBI EBI 
FASTA3 Chttp://www2. ері. ac. uk/fasta3/), 
FASTA3 FASTA, GCG, 
EMBL, Genbank, NBRF [1 Phylip 1-6 
0000 0, FASTA3 BLAST 
0000 FASTA3 
* fasta3 DNA0000000000U 
e fastx/y3[] DNA 6 
* tfastx/y3 DNA 
* fasts3 
* fastf3 
FASTA3 
* swall: SWALL Swissprot + 
Trembl+ TremblNew) 
* swissprot: SWISS-PROT 












































* swnew; SWISS-PROT 
* sptrembl: SPTREMBL (TrEMBL 
* remtrembl; REMTREMBL (TrEMBL 
« PDB: Brookhaven 
* ENSEMBL: ENSEMBL 
» Euro Pat Ш European Patent Office 






























































































































































































































































































































































































































































00000 
e Japan Pat] D O 0 0 [I] Japanese Patent Office DD O 
00000 
- USPTO Pat] 0 [] 00 0 0 Ü United States Patent and 
Trademark Offic ППППППППП 

- EMBL: ЕМВ; 00000000 

.EFUN. EMBL 0000000 
“ЕМУ; EMBL [] [] D D D D U U LU 
* EHUM: EMBL[I 000000 
e EMAM: EMBL 
: EORG: EMBL 
» EPHG: EMBL 
“ЕРІМ; EMBL 
* ЕРКО: EMBL 
* ЕКОО: EMBL 
* ESTS: EMBL 
« ESYN: EMBL 
* EUNA: EMBL 
* EVRL; EMBL 
* EVRT; EMBL 
+ EEST: EMBL 
« EGSS: EMBL 
“01716: EMBL 
* EMNEW: EMBL 
+ EMALL: EMBL+EMBL 
₹ МСТ: IMGT 
e HGBASE 
FASTA3 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(2 


























































































































































































































(3) 




































































































































































































































































































































































































































































































































































































































































































































































NCBI, NCBI 
EBI 

NCBI 

BLAST EBI 
FASTA 

BLAST 

ПП BLASTp‏ םםםםםםה 
ПО DNAI RNA BLASTn‏ 








































































































































































































































































































BLAST100000000000000000 BLAST DD 
tBLASTn, tBLASTx) 

































































BLASTx 
BLASTOOOOOOOOOOO П 














































































































































































































































































































































































































PDB (Protein 


























































































































Data Bank) 


















































. filter ( BLAST 






















































































































































































































































































































































































































































































BLAST 






































































































































































































































































































































































































































































































































































































































































































































(4 
NCBID 000 EBIO DOU 


























































































































DDBJ 









































































































































































































































































































































NCBI, ЕВІр 0 ООВПППППППППППП 























NCBI 


































































































BLAST O DEBIO DDBJ 
































































































































(5) 














































































































































































































































































































BLAST www. 






































BLAST 
ncbi. nim. nih. gov (NCBI 





















































motif) 















































































































































































































































Prosite 



















































































1. Prosite 








Prosite 









































Prosite 
EF-hand Ш 












































Prosite 


0000 SWISS-PROT 
SWISS-PROT 


































































































































































































































































































































































































































































































































































































PROMOT 

























































































SS-PROT П TREMBL 







































































































































































































































































Prosite 
D-X-[ DNS ]-{ DENSTG }- 
[DENQSTAGC 1-Х 0 20-[DE ]- 














































































































































































































































































































SWISS-PROTO Tremble‏ םםםםםםםםםםה 






















































































































































































* Prosite 






























































































































































































































































































































































































































































* Prosite 
* Prosite 
ПО Prosite 
Prosearch 
ПП 
| Prosearch [Ш SWI 
2. Prosite 
' . doc” 
3. 
Prosite 
| EF-hand 
ПП EF-hand 
[ DNQGHRK ]-IGP )-[LIVMC ]- 
[LIVMFYW] 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SEI 
[DNS ] 
Зе} 
4. X 
(n) x X 

(2 -X-X-, 

6. (n, m) АП m A 
(2, 5) 2. 
3. 4 5 




































































. Woodsmall RM, Benson DA. Information resources at the 


National Center for Biotechnology Information. Bull Med 
Libr Assoc, 1993, 81 (3): 282-4 

Emmert DB, et al. The European Bioinformatic Institute 
(EBD) databases. Nucleic Acids Res, 1994, 22 (17): 3445- 
9 

Barker WC, et al. The PIR-International Protein Sequence 
Database. Nucleic Acids Res, 1998, 26 (1): 27-32 


. Bairoch A, Apweiler R. The SWISS-PROT protein sequence 


data bank and its supplement TrEMBL in 1998. Nucleic 
Acids Res, 1998, 26 (1): 38-42 


. Sussman JL, et al. Protein Data Bank (PDB): database of 


three dimensional structural information of biological 
macromolecules. Acta Crystallogr D Biol Crystallogr, 1998, 
54 (1): 1078-84 

Benson D, Lipman DJ, Ostell J. GenBank. Nucleic Acids 





































































































Res, 1993, 21 (13): 2963-5 


. Boguski MS, Lowe TM, Tolstoshev CM. dbEST-database 


for " expressed sequence tags” [letter]. Nat Genet, 1993, 4 
(4): 332-3 


. Moyzis RK, et al. The distribution of interspersed repetitive 


DNA sequences in the human genome. Genomics, 1989, 4 
(3): 273-89 

VanBogelen RA, et al. The gene-protein database of 
Escherichia coli; edition 5. Electrophoresis, 1992, 13 (12): 
1014-54 

Martin AC. Accessing the Kabat antibody sequence database 
by computer. Proteins, 1996, 25 (1): 130-3 

Payne WE, Garrels JI. Yeast protein database (YPD): a 
database for the complete proteome of Saccharomyces 
cerevisiae. Nucleic Acids Res, 1997, 25 (1): 57-62 

Cavin PR, Junier T, Bucher P. The Eukaryotic Promoter 
Database EPD. Nucleic Acids Res, 1998, 26 (1): 353-7 
Altschul SF, et al. Basic local alignment search tool. J Mol 
Biol, 1990, 215 (3): 403-10 

McEntyre J. Linking up with Entrez. Trends Genet, 1998, 
14 (1): 39-40 

Rashbass J. Online Mendelian Inheritance in Man. Trends 
Genet, 1995, 11 (7): 291-2 

Ohkawa Н, Ostell J, Bryant 5. MMDB: an ASN. 1 
specification for macromolecular structure. Ismb, 1995, 3: 
259-67 

Hogue CW. Cn3-D: a new generation of three-dimensional 


molecular structure viewer. Trends Biochem Sci, 1997, 22 
(8): 314-6 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


NCBI 2002, 




























































































14 (Do 59-62 
00000000000000000000000004U 
1999, 6 (21); 321-325 

Pearson WR. Using the FASTA program to search protein 
and DNA sequence databases. Methods Mol Biol, 1994, 25; 
365-89 

Brenner SE. BLAST, Blitz, BLOCKS and BEAUTY: 
sequence comparison on the net. Trends Genet, 1995, 11 
(8): 330-1 

Stoesser G, et al. The EMBL nucleotide sequence database. 
Nucleic Acids Res, 1998, 26 (1): 8-15 
Bairoch A, Apweiler R. The SWISS-PROT protein sequence 
data bank and its supplement TrEMBL in 1999. Nucleic 
Acids Res, 1999, 27 (1): 49-54 

Rodriguez-Tome P, Lijinzaad P. The radiation hybrid 
database. Nucleic Acids Res, 1997, 25 (1): 81-4 
Rodriguez-Tome Р. Searching the dbEST database. Methods 
Mol Biol, 1997, 69: 269-83 

Lefranc MP, et al. IMGT, the International Im Muno Gene 
Tics database. Nucleic Acids Res, 1998, 26 (1): 297-303 
Berman H. M, Zardecki C, Westbrook J. The nucleic acid 
database; a resource for nucleic acid science. Acta 
Crystallogr D Biol Crystallogr, 1998, 54 (1): 1095-104 
FlyBase: a Drosphila databse. Flybase Consortium. Nucleic 
Acids Res, 1998, 26 (1); 85-8 

Attimonelli М, et al. MitBASE: a comprehensive and 
integrated mitochondrial DNA database. Nucleic Acids Res 
1999, 27 (1); 128-33 












































18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 











Moszer I, Glaser Р, Danchin A. SubtiList: a relational 
database for the Bacillus subtilis genome. Microbiology, 
1995, 141 (Pt 2): 261-8 

Barker WC, et al. Protein sequence database of the protein 
identification resource (PIR). Protein Seq Data Anal, 1987, 
1 (1): 43-98 

Bairoch A, Bucher P, Hofmann K. The PROSITE database, 
its status in 1997. Nucleic Acids Res, 1997, 25 (1): 217-21 
Boehnke M, Lange K, Cox DR. Statistical methods for 
multipoint radiation hybrid mapping. Am J Hum Genet, 
1991, 49 (6): 1174-88 
Matise TC, Perlin M, Chakravarti A. Automated 
construction of genetic linkage maps using an expert system 
(MultiMap): a human genome linkage map [published 
erratum appears in Nat Genet, 1994, Jun; 7 (2): 215]. Nat 
Genet, 1994, 6 (4): 384-90 

Lefranc MP, et al. ligm-db/imgt: an integrated database of 
Ig and TcR, part of the immunogenetics database. Ann א‎ Y 
Acad Sci, 1995, 764: 47-9 | 

Newell WR, Trowsdale J, Beck $. MHCDB-database of the 
human MHC. Immunogenetics, 1994, 40 (2): 109-15 
Kanehisa M. Linking databases and organisms: GenomeNet 
resources in Japan. Trends Biochem Sci, 1997, 22(11) :442- 
4 

Fujibuchi W, et al. DBGET/LinkDB: an integrated database 
retrieval system. Pac Symp Biocomput, 1998: 683-94 

Altschul SF, et al. KEGG: Kyoto Encyclopedia of Genes and 
Genomes. Nucleic Acids Res, 1999, 27 (1): 29-34 


. Pearson WR. Using the FASTA program to search protein 


30. 


31. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 













































































«109» 





and DNA sequence databases. Methods Mol Biol. 1994. 240 
307-31 
Thompson JD . Higgins DG. Gibson TJ. CLUSTALW» 
improving the sensitivity of progressive multiple sequence 
alignment through sequence weighting ; position-specific gap 
penalties and weight matrix choice. Nucleic Acids Res ı 
1994. 22 (22), 4673-80 
Roberts L. GRAIL seeks out genes buried in DNA sequence 
[news]. Science, 1991. 254 (5033): 805 
Nakai К, Horton Р. PSORT « a program for detecting sorting 
signals in proteins and predicting their subcellular 
localization. Trends Biochem Sci , 1999, 24 (1): 34-6 
Hirokawa T . Boon-Chieng S. Mitaku 5. SOSUL 
classification and secondary structure predication system for 
membrane proteins. Bioinformatics. 1998 . 14 (4). 378-9 
Goto S, Nishioka Т; Kanehisa M. LIGAND dataase for 
enzymes, compounds and reactions. Nucleic Acids Res: 
1999, 27 (1). 377-9 
Bairoch A. PROSITE, a dictionary of sites and patterns in 
proteins. Nucleic Acids Res. 1991. 19 (Suppl). 2241-5 
Bairoch A , Boeckmann А. Тһе SWISS-PROT protein 
sequence data bank. Nucleic Acids Res, 1991, 19 (Suppl), 
2247-9 
Sternberg MJ. PROMOT: a FORTRAN program to scan 
protein sequences against a library of known motifs. 
Comput Appl Biosci, 1991. 7 (2). 257-60 
Kolakowski LF . Leunissen JA. Smith JE. ProSearch; fast 
searching of protein sequences with regular expression 


patterns related to protein structure and function. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 








Biotechniques, 1992, 13 (6): 919-21 

Huang X. On global sequence alignmet. Comput Appl 
Biosci, 1994, 10 (3): 227-35 

Altschul SF, Gish W. Local alignment statistics. Methods 
Enzymol, 1996, 266: 460-80 

Feng DF, Johnson MS, Doolittle RF. Aligning amino acid 
sequences; comparison of commonly used methods. J Mol 
Evol, 1984, 21 (2): 112-25 

Schwartz RM, Dayhoff MO. Origins of prokaryotes, 
eukaryotes, mitochondria, and chloroplasts. Science, 1978, 
199 (4327); 395-403 

McLachlan AD. Repeating sequences and gene duplication in 
proteins. J Mol Biol, 1972, 64 (2). 417-37 

Fitch WM. An improved method of testing for evolutionary 
homology. J Mol Biol, 1966, 16 (1): 9-16 

Bairoch A, Boeckmann B. The SWISS-PROT protein 
sequence data bank. Nucleic Acids Res, 1992, 20 (Suppl); 
2019-22 

Wilbur WJ. On the PAM matrix model of protein evolution. 
Mol Biol Evol, 1985, 2 (5): 434-47 

Altschul SF, et al. Gapped BLAST and PSI-BLAST: a new 
generation of protein database search programs. Nucleic 
Acids Res, 1997, 25 (17): 3389-402 

Pearson WR, Lipman DJ. Improved Tools for Biological 
Sequence Analysis. PNAS, 1988, 85: 8 

Pearson WR. Rapid and Sensitive Sequence Comparison with 
FASTP and FASTA. Methods Enzymol, 1990, 183: 63-98 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 













































































































































































11100 

































































PCR 



































































































































П 









































































































































































































































































































































































































































































































































































































































DNA 





































































































































































































































































































































































































DNA 
































BACs, ~150kbp 











































































































































































































































































































































































































DNA 
DNA 




























































































DNA 





























DNA 
DNA 






























































































































































































































































































































































































































































































































































































































































































































































































































































пп DNA 
DNA 
DNA 
DNA 
| 
ПППППП 


















































































































































































































































































































































































































































































































































































































































Northern blot [I 


RNA (mRNA 



































































































































































































































































































































































































































DNA 
mRNA 




















































































































































































































































































































































































































RNA 
DmRNA 




































































































































































































































































































































































































































































































































































































































































































































































































































































mRNA 

















































































































DNA 





























































































































cDNA 























































































































































































































































































































































































































































































































































































































































































































ПП DNA 
DNA mRNA 
DNA[] cDNA (complement ОМА) „ср 
mRNA 
mRNA 

cDNA 

mRNA, mRNA 
mRNA — 
mRNA cDNA 
cDNA 





















































































































































































































































































































































































































































































































































































































































OMIM Online Mendelian Inheritance 
00000 Victor A. McKusick Johns 
603047) 

000 OMIM 


et al. 
































































































































































































































































































































































































































































































































































































































































































































































































































NCBI 


in Man 
































0000000000000 Clementi, М. 


ism; evidence for a major autosomal dominant locus. 


Am J Hum Genet. 63; 825-830, 1998) Ш 0 125 
































COMDS‏ ף 


























































































































































































































POINTER 












































COMDS 

















































































































11111 
Hopkins 
1998 [] 9 
(OMIM 
ПППППП 



































Clementi П 


Inheritance of astigmat 























POINTER 


























































































































































































































































































































0П00000000000000000000000000 1989 
OOOO Teikari] O'Donnell (Teikari, J. M. O'Donnell, J. J. 





Astigmatism in 72 twin pairs. Cornea 8; 263-266, 19891 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































0000000000 РСК) 
ОМА Polymerase 
Chain Reaction, PCR), 1985 Kary В. Mullis ה ה ה‎ PCR [| 
Cetus Corperation | 0 [] 1993 
000000 [Kary В. Mullis 
DNA 
RNA 
DNA 
mRNA 
DNA 
DNA 
Santa Clara] Affymetrix П 0 O http: //www. affymetrix 
. com/) DNA 
PCR 
DNA [IU BU IU t 
10-20 
DNA 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ПППППППППППППППППППППППППП 
000000000000000000 100000000 
ППППППППП 5000000000000000000 
בםםםםםםםהםהםםםהםםםההםםםההםםםםםםם‎ 
ПППППППППППППППППППППППППППП 

10 
DNA 
[] 0 0 ODNA 
DNA Sanger 0 ה‎ 0 O O 
DNA 
חםםםהההההההההההההההההה גאפ‎ 
DNA DNA 
O 0 0 Maxam-Gilbert DNA 
0 0 DNA Sanger 0000000 
(www. sanger. ac. uk/HGP/stats. shtml) FTP 


























































































































































































































П0000000000000000000 ЕА$ТАППППП 
11011 
0П0000000000000000 
ПППППППППППППППППППППППППП 
"םם םםםם םםםםםםםם‎ 000 0 Progress Statistics)” 
(http://www. sanger. ac. uk/Info/Statistics/ 000000000 
0007000000000 O British Medical Research 
Council) Sanger 170000000000000000000 
П 0000 
000 
000 
000 














































































































OU 00000 
OU 000000 
0000000000000000000000000 
0000000000000 Sanger0]00000000 



























































































































































GenBank, EMBL | DDBJ (H [] DNA ПІ 



































































































































NCBI, ЕВІП МІС) (National Institutes of 
Genetics in Japan, http://www. nig. ac. jp/home. html] 








































































































































































































































































































000 ОМА 00000000600 








































































































































































































































































































































































































































































































































































































48 










































































































































































































































































































































































































































































(centralized database 
DNA 
DNA 
DNA 
GenBank 0 SWISS-PROT 





































































































GSSs 





































































































































































































NCBI, EBRIO DDBJ 
ПІ Sequin] 






















































































GenBank 


















































GenBank 




































































































































































































































































































































































ESTs (expressed sequence tags 


















































101 11 5155 (Sequence tagged sites 















































































































































Internet 
Banklt] 
NCBID П 






































(accession numbers) 
Ш] GenBank, ЕВІП DDBJ 




















































































































































































































































































































































































































































































































































































































STSs 






























































NCBI 














NCBI 



















































































HTG 
3) 























































































































NCBI 
































































































































































































































PCR 






































































































































Genomic, 





















































































































































300-500bp 
mRNA 












































































































































ESTs 







































































High Throughput 


2) 























GenBank 


(genome survey sequences 




















ESTs 



































STSs 

























































































































































































































































































































































































































































































































































































₪ םי חים שי חיט םי חיט טי טייט‎ EE. 
ПП GenBank 0000000000000000000 
0000 Sanger D OO 11711] 0 П NCBIO 
0П000000000000000000000000000 
000000 GenBank 96. 0 



























































































































































































































































































































































































































































































































































































































































































































































































































































GenBank NLM (National Library 
of Medicine 0000000000 http://www. nim. nih. gov/ [Ш 
NLM 3400 325,000 
‘National Agricultural Library GenBank [] 
European Molecular Biology Laboratory, EMBL), 
Hinxton Hall DNA 00 0 0 DNA Database of 
Japan, DDB) Mishima 
Genome Sequence Database, GSDB 
Santa Fe 
0000000000000 ASN.100.ASN100000000 
Entrez П Ш CD-ROM FTP 












































































































































(ftp : / /ncbi. nlm. nih. gov/ genbank /release. notes /gb96. release. notes) 


































































































40 


































































































































































































































































































































































































































































































































































































00 






























































DNA 




































































































































































































































































ПП 9 






































HG 
































50% 




















70% 























Windows [] 
PC 







































































GenBank 












































SUN 























































































































Margaret Dayhoff 




































































































































































































































































. psc. edu) 
























































IX 































































































































































































CDNA 

Kermit 
http://www 
UN 
















































































































































































































































































1980 

































































































































































UNIX 


















































































































































UNIX 


Apple 




























































































































































































































































































‘Methods Enzymology, 1990, vol. 183, p. 




























































































































































































































































































1) 








2) 














































































































GenBank 




























































































































































































































































































BLAST 

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































O 198300 1988 5 DNA 
1 5000 1988 
00000000 GenBank, EMBI 
Ш ₪ GenBank 3 
CD-ROM 
ПО DEMBL 200 
CD-ROM 400 
29) 
4 
4( 
DNA 
PubMed | MEDLINE 
BLAST). 
























































































































































































































































































































































ППППППППППППМЕВІПППППППППППП 
0000000000000000000000 
00000000000000000000000000 
0 

0 


OOO בם‎ 
El «E Ey Ea 
17 
口 
口 
口 


0000000000000000 
0000000000000000000000000 

















































































































00000“ difi4" Entrez [] 0000 
"search" 7 0000 " GenBank" (http://www. ncbi. nim. nih. 
gov/Entrez/)000000000000 dif14” Go” 


























0000000000 





‘Bile Bà fe net וני‎ ыр 
ЕСЕГІН 


О 41 Entre ПППППППП “ 014" OOOO 20010 
40000000 41) 



















































































































































































00000 4-2, FASTA M GenBank 0 ПШ 
0 00 Applet java 00 0000000000000000 
000000000000000 MEDLINE) 00 4-1 00 
' 
0 






























































0000000 accession number П 42348513 01114 
0000000000000 њкмА 0000000800 











oo Do оо 
г = с ₪ oO 


























































































































П 42 OOOO AF402318 0 dif140 0000 FASTAD ОО 


000000 AF402318 0 DD dif14 
OUUU 490 
13131 
“FASTA"O 000000000 FASTADOOOOOOIO 
0000 NT 0077410000007 
(working draftD 0000000 9114000000 700000 
ПППП NT 007741 
0o00 
ПП“ protein" 01000000 414 000000000 
O O 4-3,accession number AAK94061), FASTA 































































































































































































































































































































































































































































































FASTA 0 0 0 0 0 0 BLAST (BLASTp 
search П) non-redundant Ш GenBank CDS 
translation + PDB + SWISS-PROT + Spupdate + PIR + 
РКЕПП 855, 4800 1000269, 408, 2710000000000 
BLASTODODDODO FASTAOOOOOOOO 
































































































































































































































































































Ша Ша View Мәнін іміз eis d ੨ 
9 ਤਮ: + - 
=" elas? LITE teatroa Ж) PW 
6 ? המו‎ Protein 
m ЖІ fai Sef Clear 
CM En =] א | אא‎ cis ме | 
т: 1141 | 
^ ו‎ 111 EM 
Ser aam 4 
E ЕЕ | 
04-3 Entrez 1 OOOO dif140 0 0 0 AAK94061 
AF402318 DODODODODO 
UDO OO DD 111 Standard protein-protein BLAST [blastp | 
0000000 blastp 
















































































0000 000000 




















1000000 
DOUDOU 





UU 
O 24 














EJ +I 


ПП ПО 










































































BLAST (0000 ה‎ 8 
00000000000000 





ООО Е 0000000600 
000 


0000000000000000000000 








םםםםםםםםםםםםםם 


П 305034. 28 1 U 0 000 my034 


000000000000000 


00000000000000000 


00000000000000000000 DNA J] 


























00000 260000 
LMBRIND lipocalin-1 
































0000000002020 1 














00000 
ОШО ЕПП o 
02000000000 
0000000000 
000 ЕО 


O 


EL. EI Ea Ж вак EL E Ly EI 


ПП E 
0 
000 


1111 
































ПОП 9.1000 











00000 
00000000000000 



















































































































































































mRNA 

















































































































































































































Open Reading Frames, 


Unidentified Reading Frames, 
























































ORF 


















































































































































































































































































































































DNA 
DNA 





























































































































































































































































































































































































































ORFs 
URFs) 









































































































































































































































ORF 































































































































































































BLAST 













































































DNA 























































































































http://www. ncbi. nlm. nih. gov/ 















































































































































http. //www. 
html) | 
ORF finder 
cDNA 
cDNA 






























































































































































































































































































































































































































































































































































































































































ORF 


























ORF 













































































ORF finder 









































Taxonomy /taxonomyhome. 





























finder 



































cDNA 





























ORF 









































































































































ORF finder 
O Т Sequin 
gorf/gorf. html) 
























































ПП МСБІ 


ncbi. nim. nih. gov/ 

































































ORF finder 

































































































































































000 EST 










































































































































































































































































































































































































































































ОКЕПППППППП 













































































































































































DNA 
ПП Bylor Gene Finder, http: //dot. imgen. 
bcm. tmc. edu: 9331 /gene-finder/gf. html). 


































































































D BD BEEEE 0000 













































































































































































YPDUO DNA ШІШ 


















































































































































































































































































































































Virage Inc. www. virage. com) , 


















































































































































































































































































































































































































































































































































00000 00000000000000 DNA 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































RNA 

















































































































RNA] | | 





















































































































































































































































































































































































































































































































































ОМАППППП 
10% 























El 



































DNA 














































































































































































































































































































0000000 —00000 ~ 



































































































































0П000000000000000 














































































































































































































П0000000000000000000000000 
NADOD ODO ADD OO 0 0D 000000000000 
000 
םםםםםםהםםהםהםםהםםםהםההםםהםההםםהם‎ 
Gregor Mendel בםםםםםםםהםםהםהםהםההםהםההםהה ה‎ 
П00000000000000000000000000 
00000000000 П 
ППППППППППППППП 
בםםםםםםםםהםם‎ ПП 
םםםםהםםםהםםםהםםםההםהםהםםםםם‎ 
[] Chistone 


0000000 一 ОМАШ 


LO 











A 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Arizona 



































































































































David. R. Maddison 







































































































































































= " (Tree of Life) 一 一 



































http: //phylogeny. arizona. edu/ tree/life. html 


































































































































































































































































































Arizona 













































































































































































DNA 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































RNA 






















































































16 
11 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































NIH 























































































































П [] DNA 

































































































































































































































































































































































































































































ih. gov/health/) , 





































































































































































































































































































ni 





























































































































http, //www. 


























1. 













































































































































































































































































DNA 



















































































500bp 






































































































































(2—50 П (см, 
1981 




















0100), 
70 10. ehM ПП 






















































































300- 










































































































































































































































































































































































































































































































































































DNA 
DNA 
DNADOOOOO 
DNA [I 0 
1-cM 
0. 7. eMITI 000 


























































































































































































































































































































































































































































































































centimorgan) ( 


ППППП 1-cM, 



























































































































































































































































































































































































































































































































































Primer on Molecular Genetics. Dennis Casey . Dept. of Energy, 1992. 
http, //www. bis. med. jhmi. edu/Dan/DOE /intro. html 00 































































































































































































































































































































































































































































































































































































































































































2; 
1੧811 
DNA [] Hi Bi D Ú 
הגאס‎ OOOO DNA 
DNA [I D 0 
Sanger http://www. sanger. ac. uk/ 


































































































































































































































































































































































































































































































































































































к E, ET: / 


00000000000 ESTs 





П 























































































































ВАС ШО BAC D D 0 

DNA 
mRNAQOOOOOOOOOOOOOOO 
7NcBI0000000000000000000 
STS (sequence tagged sites Ш ПП 
PCR EST DOU 












































































































































































































































000000 ESTs 
000000000000000000000 






















































































































































































O כם‎ 















































































































































00000000000000000000010 
000000000000000000070 uuu 
00000 mRNA 
00000000000000000000000 
000000000000000 
0 DNADO PCRII B ü B ü ut STS 
00000000000000000000 000 
000000 PCR (electric PCR) 
STS 
— РСК 




















































































































































































































































































































































































































































































































GenBank http://www. ncbi. nim. nih. 



































































































































































































































































































































































































































































































































вО/НТОЭОППППППППППППППППППППЦПП 
U Ú ODDBJ], EMBL 0 GenBank), 
4.00000 
ПО п00000000000000000000 
0000000000000 
GenBank [000000000000000 po0000 
po000 0000000000000 חחםםםההההאאאש‎ 
ESTsO 00000 
UniGene 0000000000 
ППППППППППППППППППППППППППЦПП 






























































































































































































































































MOU Merck 00000 ESTs 











































































































































































































ПП UniGene [] ][ Washington 
Oligo (dT mRNA П 
00000 252 3° 3 
UniGene 100000000000 5 П П UniGene 
nsmap/) , 











www. ncbi. nim. nih. gov/Schuler/Papers/Esttra 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1998 2005 
1998 000000000000000 Celera http. // 
www/celera.com/ [] | Perkin-Elmer http: // 
www. perkin-elmer.com/0 0 J. Craig Venter 
“working draft] N 2001 0 1] 
Celera 2001 
2 2003 
International Radiation 
Hybrid Mapping Consortium) МСВІр D 
(http://www. ncbi. nlm. nih. gov/ genemap98)] 
4-1 
NCBI GeneMap’98, 
GeneMap’98 30,261 2002 
(STS) STS 
ПППППП 3%0 STSs 

















































































































































































































































































































П0000000000000000000 


互联 网 地 址 


www. genethon. :r/genethon _ 
en. html 


www. sanger. ac. uk/ 


www-shgc. Stanford. edu/ 
www. genome, wi. mit. edu/ 


www. well. ox. ac. uk/ 






































































































































GeneMap'98 ПП 0 HO $5750 000000000 
3%00000000000000000000000 
NCBI GeneMap’99 (http://www. ncbi. 
nih. gov/ genemap99) GeneMap’98 
GeneMap”98[] GeneMap'99 
ESTs 
00190 17 180 א‎ 
X XY 
ПП ESTs 0 STSs 
0000000 10000 

































































Celera Genomics [] 
O Working Draft) 
П DNA 30 
1200000 


地 点 


Evrey, France 


Cambridge, UK 


Palo Alto, CA, U.S. 
Cambridge, MA, 
U.S. 


Oxford, UK 

































































































































































































































































О 4-1 








基因 组 中 心 


Genethon 


The Sanger Center 
The Stanford Human Genome 
Center (SHGC) 


The Whitehead Institute for 
Biomedical Research 


The Wellcome Trust Centre ‘or 
Human Genetics (W TCHG) 

































































nlm. 



























































































































































































































































































































































































































































































































































































































































22000 

























































































































































































‘Science, 16 February, 2001) 












































































































































































































































































































































































































































Celera Genomics 



















































































































































































February, 2001) 
















































































32000 
25000 








7000000 



































































































































(Nature, 15 




















































































































































































































Celera 
DNA 
HGP 
DNA 
|, HGP 
Celera 
HGP П 
םםםםתתםםטטה‎ 
DNA 300,000 



























































































































































































































































































































































































































































00000000000000000000000 400000 






































































































































































































































D000000000 0000 ОМА,КМАППППП 0000 
OOM 4-20 4-300000000000000000000 
ПО000000000000000 0 еле O O O 

4-2 DNAU RNA 



















































































Ж 软件 互联 网 网 址 


序列 相似 性 比较 


BLASTa, tBLASTx, www. ncbi. nim. nih. gov/BLAST 





BLASTx 
寻找 开放 读 框 (ORF) ОБЕ Finder www. ncbi. nim. nih. gov/gorf/gorf. html 
E DNA 序列 中 寻找 Electronic PCR www. ncbi. nlm. nih. gov/STS/ 


序列 标签 位 点 


将 DNA 或 RNA 翻译 Translate and Protein www. expasy. hcuge. ch/tools/dna. html 








为 蛋白 Machine Al www. ebi. ac. uk/translate. html 

比较 基因 组 和 有 蛋白质。 GeneWise www. sanger. ac. uk/Software/Wise2/ 

序列 genewiseform. shtm. 

寻找 基因 Gene Recognition and www. comphio. orl. gov/Grail-l. 3/fü 
Assembly Internet www-hto.usc. edu/software/procrustes 


Link (GRAIL) Я 
PROCRUSTES 









































































































































互联 网 网 址 


www. ncbi. nlm. nih. gov/BLAST 
www. expasy. ch/swissmod/SWISS- 
MODEL. html 


www. expasy. ch/tools/ # proteome 


Expasy. heuge. ch/tools/ # pattern 


www. expasy. ch/tools/ # primary 











4-3 
软件 
BLASTp. tBLASTn 





























SWISS-MODEL 


Protein Identification and 
Characterization Programs 


Pattern and Profile Search 
Programs 


Primary Structure Analysis 


Secondary Structure Prediction www. expasy. ch/tools/ # secondary 


www. expasy. ch/tools/ # tertiary 
www. expasy. ch/tools/ # align 


www. expasy. ch/tools/melanie/ 


































































































































































































































































































Tertiary Structure Programs 


Sequence Alignment 
Programs 


Melanie П 


























mRNAQ OOOO 









































































































































































































































































































































Az 
序列 相似 
性 比较 
自动 结构 
建 模 


蛋白 确认 
和 特征 
寻找 蛋白 
特征 和 基 
P 


结构 分 析 


序列 排列 
2 维 凝 胶 


























































































































































































































O [] convergent 


























DNA 

































































































































































00000 



































































































































































































































































































































































































































































































































































































































































































































ППППППППП 


evolution 



















































































































































































































































































































































































































































































000 La Jolla Scripps П ППП Scripps Research 
Institute) Adam Godzik [ 0000000000000000 
00000000000000000000 00 ћир: //сареб. 
scripps. edu/leszek/genome/[] 0 0 0 Mycoplasma genitalium, 
Escherichia coli 0 Helicobacter pylori הפסץ‎ 0000 
П0000000000000000000 ORFSsO 0000 
11110] 
הםהםהםהםםהםםםהם‎ motif/O 0000000000000 

BLAST 
4300 1500 ORF 
40%) 30% 5000 ORFs 
30% 
Godzik fold prediction) 
000000 ੦0710] 











































































































































































































































































































































































































contact patterns 



























































































































































































































































































































































































































































































































































































































































П ‘secondary structure prediction) 

















Unidentified Reading Frames, URFs 









































COMPOSER 











































































































































































































































































































(MODELLER 





П 











































































































































































































































































































tRNA 









































П 


‘buried amino acid 
























































OOOO 




































































































































































30%-40% 
0000000 URFS Ш 
Adam Godzik 
URF 
RNA (tRNA 
F. Doolittle, 1998, Nature 392: 339) 
20 
M. jannaschii 
tRNA 
tRNAs 
tRNA 
tRNA 

















































































































































































































































































































הםתחםםהםהםהההםהםההםהההםההםםההםםםהם 
tRNA -tRNA‏ 


























































































































DNA 




























































































































































































































































































































































































































































































‘Cluster of Orthologous Groups: COGs) 


orthologs 






































































































































































































































11101 8 
6 (http://www. 
ncbi. nlm. nih. gov/COG; 1999 40 000 NCBIQ COGs 
0000000000 COGS) 44 
000000000 33110 СОС» (20020 1 




































































































































































































































































































































































































































































































































































0 00 0 NCBI COGs 
COGs וו וו‎ 
8 E. сон; Н. influenzae; M. 






























































genitaliumo H. pylors М. pneumoniaen Synechocystis М. 
jannaschii;S. cerevisiae] ПШ 0 U 8640 COGs[II 000 















































































































































































































































































































































































































































































































































































































































15+ L 0.7208 4 HL OM, 
М.Р —C, С, E, Е, H, 1 
ПО —R,S 180 
COGs 1828 R 
271 (SO COGs 
00000000000000000000000000 00 

NOOD 200 COGs 
COG ID0681) 







































































































































































ППППППППППППППППЇПППЇППЇПППП NO 400 
ICOG 8100010 E. coli 1602 , H. 
influenzae HIN1152, Synechocysis sp. 
(paralogs) alr377 П 8110716, M. jannaschii MJ0260 0 3 
YMR150c, YMR035w 0 YIR022w, 









































































































































COG 













































































































































































YMR035w 
E. сой, Н. influenzae] Synechocystis sp. 




















































































































































































































































































































YMR150c 0 YMR035w 
П O OYIR022w 
М. Jannaschii 
М. jannaschii cyanobacteria 
COG 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































COG 
11111] eh-cmy 
H. pylori П 
H. influenzae 39 
COGs 1, COG 
NCBI 8 110 [ 
J | 
RNA 
H. influenzae 
ФХ174 DNA 
48,502 Ш Frederick Sanger 1982 
H. influenzae 1995 


























































































































0 ה ה טםםם מתתטטטם 


0000000000000 


00000000 HGP) 


000000000000000000000000000 









































































































































































































































































































































































































































































































































































































































































































































500bp 
























































Lander-Waterman 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(1) 
(2) 
EST 
DNADDODO 
DNA [] Hl Hl U B LU ü 
TATA box 
‘sensitivity specificity), 10000000 
М1 М2 
N Nl 
| М? N1/MLOO 
N1/N 
ORF (open reading 
frame) ATG 
00000000 1000bp 300bp 0 ORF 36kb 
ORF (> 300bp[T 
nucleotide words [] 


















































































































































































































































































































































































































































































































































































































































GRAIL 

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































[] rule-based system) П linguistic 
[ Linear Discriminant Analysis, LDA) decision 
tree); spliced alignment [I] Fourier analysis 
90% ПОП 
1. 
А 
B A00000000 В 
DNA 
2. 
3 
Smith-Waterman FASTA 0 BLAST 









































































































































































































































































































































































































































































































































































































































































































































EST š [] П EST П 


































































































































































































































































































































































































































































































































































































































































































































































































3. 
multiple-sequence 
alignment ) 
Feng-Doolittle 
00 HMM [] O O Gibbs sampling 































































































































































































































































































































































































structure- 



















































































structure alignment 





























































































































































































































































































































































































































































































































































































































. Altschul SF, et al. Basic local alignment search tool. J Mol 
Biol, 1990, 215 (3); 403-10 

. Sali A, Overington JP. Derivation of rules for comparative 
protein modeling from a database of protein structure 
alignment. Protein Sci, 1994, 3 (9): 1582-96 

. Topham CM, et al. An assessment of COMPOSER; a rule- 
based approach to modelling protein stucture. Biochem Soc 
Symp, 1990, 57: 1-9 

. Sanger Е, et al. Nucleotide sequence of bacteriophage lamda 
DNA. J Mol Biol, 1982, 162 (4): 729-79 

Venter JC, et al. The Sequence of the Human Genome. 

Science, 2001, 291 (5507); 1304-51 

. International Human Genome Sequencing Consortium. Initial 


sequencing and analysis of the human genome. Nature, 
2001, 409: 860-921 




























































































































































































mRNA 




























































































0000000000 

































































ПП 90 



















































































































































































































































































000000000 
































































































































































































































































































































mRNA 
EST (expressed sequence 
mRNA 




































































































































































шш) 
al 



































































































































































































































































































































































































































RN 






















































































































































































































































































































































































































































































































































































esis 












































th 











































































































































































































































































































































































































Sequential syn 











































































































































































































































































































































































































































































































































































































































































































































































































LI 
בח‎ 
СУ 
СУ 
СУ 
בח‎ 
Ен | 
LI 

] 

] 
[=] 
בח‎ 
El 
СУ 
































































































































































































































j O 
בח‎ 
| E 
ge) 
= 
о 
= 
c 
o 
B 
о 
Y 

















] 
] O 











































































































Bou oa қ а 11111 






















































































































































































































































































































































































































































































у, 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ОМА 
РН 
electrospray ionization, ESO 0 0000000000 
(matrix-assisted laser desorption ionization mass spectrometr 
MALDI-MS) 
00000000 fmol (10 moll | 








































































































ESI 


































































































































































































ESI 










































































































































































































































































































































































































































































http; //www. 

























































































































































































pH 







































































ХОП 


ехразу. ch/ cgi-bin/map2/) 





MALDI-MS 





















































































































































= АА 
"ke 
- 
| С... 
D ' A 
4 po 
* * 
% = 
. -- ₪ 
- 
m 
Dn 
pi и 
è 
é 
| A 
4,04 




















































































































































































































2D 

























































































































































































































































































































































































BLAST 


















































MALDI-MS 
















































































5-2). 


凝 胶 内 消化 和 多 肽 提取 


Y 


高 质量 精确 的 MALDI 一 MS 分 析 


א 


ЛИ А2О$ 5% A 


ג 


ץ 


蛋白 点 确认 


Y 


Y 


纳米 电 喷 TMS 测 序 


蛋白 点 确认 


Y 


序列 用 于 数据 库 检索 





Y 

























































































GenBank 


















































ਤਿ BE PE И T ਤਜ EE‏ %% וד זכ ו ПЕ,‏ בן 5 ה 












































































































































5-2 
























































0 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2KD 
pH 
П 0 EXPASY 
SWISS-2DPAGE (http://www. expasy. 
Expasy 







































































SWISS-2DPAGE Release15. 0 
33 861 П П 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Dictyostelium 
DL-1), HepG2 
HepG2 000 0000000000000000 
SWISS-PROT 
SWISS- 
2DPAGE 
(Melanie II 2D Melanie 
Denis Hochstrasser http://www. expasy. ch/melanie/ 
1/1618 1611 /description. html) Melanie ЇЇ 
































































































































































































































































































































































































































































































































SWISS-PROT 





































































































































































































































































































































































































“ DI SWISS-2DPAGE 










































































П Expasy 
П SWISS-2DPAGE 
World Wide Web 



































Ш 





TIFF[] PPM 
. Excel 
. Melanie I 





































































































































































































































































































































































































































































































100 0 Oxford’s Glycosciences 




















(Rodent Molecular Effects Database); 2][] 




















































































































































































































Yeast Proteome Database, YPD 



































Proteome Inc. ) (www. proteome. com 












































Saccharomyces cerevisiae) 


1997 
























































































































































































































































































































































































































































ORFs П URFs 
































Human Genome Research 31101] 
Chttp://biobase. dk/cgi-bin/celis > 



































































































































































































































































































































































































































(knockout) 
















































































30 














3000 













































































































































































































































































GPCR-PD С; 
























































S. pombe 





MycoPathPD, 


4400000000000 —KEGG (Kyoto Encyclopedia 
01 Genes and Genomes) 
0000000000000 00 KEGG 
11000] KEGG 
10100 
(http://www. genome. ad. јр: 80/kegg/), KEGG 


00000 





םםםםםםםםה 


KEGG 


םםםםםםטמתםםםה 














































































































The Functional Reconstruction Model) 

















































































































WormPD, 





































































































































































































KEGG 











































































































































































































KEGG 
































LIGAND 

















































































































HumanPSD,G 


elegans 
PombePD 
































NCBI 
























































































































































KEGG 














































































































KEGG 








































































































































































































































































































































































































Blueprint ПІ 





















































































































































ו “ אך 
KEGG []" Search‏ 

























































































e with KEGG” 


[ma 


and compu 























n " ?KEGG 






































































































































































































































00 KEGG 


(system for data representation) 

















































































































































































































































































































































































































































































































































































































































































































EcoCyc (E. Coli Metabolic 























Database) 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































EcoCyc Pangea Systems 





















































pangeasystems. com) 


























































































































































































































KEGG EcoCyc 
















































































































































































EcoCyc KB 


























































































































EcoCye 

























































































































































































EcoCyc KB 
(http. //есосус. doubletwist. com/) 












































































































































































































































PC 











































































































































































































































































































































































































EcoCyc 










































































































































































































































































































































































2001 











* 4393 
* 905 
* 2604 
* 165 
* 162 
* 629 
* 3508 
EcoCyc 


































































































































































































































































































































































































































































































. Ogata Н, et al. KEGG: Kyoto Encyclopedia of Genes and 
Genomes. Nucleic Acids Res, 1999, 27 (1): 29-34 

Karp. PD et al. EcoCyc: encyclopedia of Escherichia coli 
genes and metabolism. Nucleic Acids Res, 1999, 27 (1): 55- 
58 

. Karp PD, et al. EcoCyc; encyclopedia of Escherichia coli 
genes and metabolism. Nucleic Acids Res, 1997, 25 (1): 43- 
51 

Lawrence S, Giles CL. Searching the World Wide Web. 

Science, 1998, 280 (5360): 98-100 

Fred W, et al. Biomolecular Mass Spectrometry. Sceince, 
1999, 284 (5418): 1289-90 

Gaskell SJ. Electrospray: principles and practice. J Mass 
Spectrom, 1997, 32: 677-88 

- Karas М, et al. Laser desorption ionization of proteins with 


molecular masses exceeding 10,000 daltons. Anal Chem, 60; 
2299 






























































ШЕШ ШЫ ТШ ДШ ЫШ 
00006 





















































































































































































































































DNA 























































































































































































































































































































11000] 














































































































































































































—DNA 



























































































































































































































































































































































































































































П 






































































































































Levinthal 





























































































































19720 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































00000000 7715000000000000000000 






































Kaz 0 00000000000 [0 wireframe) 00000 
































































































































00000000 Kinemage П Rasmol 0 0 0 D] D 
0000000 Rasmol 0 CngD00 00000000 

















O oO 
















































art, D.: Th 

complexed with 9-chloro-TIRO: lessons 
Structure 3 pp. 915 (1995) 

| ч | Medine | 


О 61 НУ-1 0000000000 
0 6-1 HIV 
































































































































X-PLOR3. 100000000 27108 
1REV OO 0 Brookhave 






























































































































































































































































PDB; http://www. resb. org) 

000 19950 90 17 TH HIV QO O00 tr 
[] J. Ren 

6-2. 








Compound D Classification 
1 
ה הההההםהםהםםהםהםםםהםםםםם‎ 9 




























































































































































































































































































































































































































































































































































































































































































































































паса Bin DÉI ` bas ааай Бана O ੨181 хі 
tno Se gu IRD Shy ! ₪ 
Q A ES א‎ EE 
51 Structure Explorer - 1 
Реа 
2i 
Séquescs Deka 
0 6-2 МУ-10000000000000000 
П00000000000000000000000000 
2000000 ОМА 00000000000 10008000 
П000000000000000000000000000 
(2.604 LII] 000 
spreadsheet) ППП 3-00 2-D [IU 
08000000“ Other resources” 0000000 EBI MSD 
Macromolecular file sever, SCOP, MMDB 
MEDLINE 0000 Ш 
ПП MDL [] Chemscape Chime 
םםםהםהםםםםההה‎ РОВПППППППППИПИПИЯП 
0000 Chime 0 0 0 Rasmol П 























0000000 Virtual Doctor U 00000 
0П000000000000000000000000000000 
0П0000000000000000000000000000000 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Leonardo da Vinci 
00000 Leonardo 
Conrad Roentgen x 
70 
CTOO 80 
2 (gray lev 
“Generalized Voxel Model” 
“Generalized Voxel Model” 
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Masaru Tomita 





























E-CELL [] 

















































































































































































































0000000 6-3) 





É Gel (੫੧੧0 Panel 


»File Mew interface Windows 


Rule: [default] Script: [test] cs: [tt] at ₪ -| / 
1 š 


Elapsed Timefs}:| — 





0000000 


E-Cell‏ 6-5 ם 





































































































































































































































































































E-CELL 0 Windows 0 0 0000 http:// 



























































































































































E-CELL 


















































































































































































































































































































































UNIX 0 Linux Tomita 
















































































































































































bioinformatics. org/project 
Tomita E-CELL 2 


” 




















































































































ג 127 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































11101 


000000000000000000000000000 





0000000000000000000000000000 
0000000000000000000000000000 
0000000000000000000000000000 
0000000000000000000000000000 
00000000000000000000000000000 
08 ה 00000000000000000 
19200000 00000000000000000000 
0000000000000000000000000000 
































000000000000000000000000000 


00000000000000000000 
00000000000000000000 








10000000 





0000000000000000000000000000 
0000000000000000000000000000 
0000000000000000000000000000 
0000000000000000000000000000 
0000000000000000000000000000 
0000000000000000000000000000 
0000000000000000000000000000 
0000000000000000000000000000 
00000000000000000000000000000 





























000000 Е0000000000000000000 


00000000000000 








0000000000000000000000000000 
00000000000000000000000000000 






























































































































































































































































































































































































































































































































































NIH 















































































































































































































































































































































































































































40 

























































































































































































1993 
























































































































































































































































(Human Brain Project 



































































































































































































































http : //www-HBP. scripps. edu) 


















































































































































































































































| 

000000000000000000 59000000000 
0000000000000000000000000000 
0000000000000000000000000000 
00000000000000000 

195 0000000000 =0 0000000 OECD 
00000000000000000000000000000 
0000000000000000000000000000 
000000 19000000000000000000000 
00000000000000000000000000000 
0000000000000000000000000000 
0000000000000000000000000000 
0000000000000000000000000000 
0000 

000000000000000 

(the Multi-‏ םםםםםםםםםםםםהםםםםםםם. 





Model Imaging and Analysis of Connectivity) 










































































. Ш the In Vivo Atlases of Brain 
Development ) 
םםהםםםהםםםםםהםם.‎ 11 1 11 Goal-Based 


Algorithms for 3-D Analysis and Visualization) 

ППППППППППППППППППППП 
ППППППППППППППППППППП 
ППППППППППППППППППППП 
00000000000“ 0000000” 00 
00000 










































































нен E» כ‎ 


101 
101 
000 
000 


гі ш а ₪ 























Ooo בם‎ 
aano UI 


















































































































































































































































































































































































































































































































































(http://www. gg. caltech. edu/hbp/). 


000000 ——00000000000 
0—1000000000000000 


a 


" 
O 












































a 





















































































































































































































































































































































































































































False 



















































































































































































































































































































































































































































































































































































































































































































































































































































































Ramony Cajal (1852-1934 וו‎ 
П 6 

































































































































































19 
Camillo Golgi П 19060 0 П 































































































































































































































































































Cajal 































































































































































































































































































































































































http : /www. med. 


harvard. edu/ AANLIB/home. html), 


‘Functional Brain Mapping 
SPECT/PET, fMRI, EEG, MEG 



























































































































































П EEG. MEG 















































































































































med. havard. edu/AANLIB/home. html 












































































































































































































































AIDS Creutzfeld-Jakob 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































40 


























































































































































































































20 


































































































































































































































































































































































































































































































































































































DNA 















































































































































































































































































































































90 



























































































































































































































































































































































































































































QT 

























































































































































































































































































































































































































































































































































































































































































000 
000 
50 0 O 
000000 


LEE 
O a ð 
O a ð 









































000 NCBID 














0000000 
0000000 





























Menker's 
00000040 
000 Wilson's 











00 
000000000000000000000 
000000000000000000000 






































0000000000000 























Гу Do oO‏ בם q‏ בם 












































|а uni шим, rt Tataran ה | אק‎ 
m EEO ema) ТА) Wim 
2323 йт ша gee eh": Jg 2 

















ПП 


00000000 diastrophic dysplasia 0 000000000 


0 
ПП 


D000000000000000000 
000000 6-4). Neer 00000000000000 


T 
0000000000000000000 
0 


























П 6-4 Genes and Diseases: NCBI 












































00000000000000000 


























Ela E‏ ב 
EL E LEE‏ 














oT0000000000000000000 
0000000000Pendre000000 








00 




















00.00000000000000000 



































disease ([000000000 АТРО 00 [T] Zellweger ПОП 














































































































OO PXRI 














































































































































































































































































































םםםםםםםםםםםםםהםתתהםםהם 



















































































































































































































































































































































































































































































| 6-5) 


























































































































































































































































































































































































































样品 采集 


《肿瘤 细胞 和 正常 细胞 ) > 蛋白 质 提取 > 蛋白 质 组 分 析 


Y 


mRNA 提取 -> DNA (1027 > 正常 细胞 与 肿瘤 细胞 差异 基因 表达 谱 





Virtual Northern 


比较 不 同 组 织 和 
细胞 中 的 表达 谱 



































ORF finder 






























































PolyA 









































































































































ЕВЕ Ú 























Translation Machine (http; //www2. ebi. ac. uk/ 











































































































































































































ORF 




















3' 


motif 




























































































全 长 基因 E 


Y 


BFA AE 


Y 


7 ₪ PF AU Л Br 


源 分 析 
(BLAST, FASTA) 


(ORF Finder) 
Y 


Y 
编码 蛋白 的 同 





Y 
编码 蛋白 的 特性 分 析 和 预测 
(EXPASY 的 分 析 预 测 工 具 )》 
































ORF 



























































6-5 


























DNASTAR 

































































0 










































































OMIGA П 




































































translate /). 












































































































































NCBI 0 BLAST EST EST 
EST UniGene 
UniGene П (EST 
UniGene[] O O O UniGene EST 
EST 
000000000000 000000 “іп silico 
cloning "T] Human Genome Mapping Project Resource Centre 
ППППППППППП ESTBLAST D OO http://www. 


hgmp. mre. ac. uk/Registered/Webpp/estblast/)] 
EST 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































EXPASY П OO ‘http://www. expasy. ch/tools/[T] 













































































DNA 
































Prosite 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































mRNA 480000 
mRNA 
mRNA 
BLAST 
NCIO CGAPpo 00000000“ Virtual 
Northern NCBI 
SAGE 
Virtual Northern 0 0 O http://www. ncbi. nlm. nih. gov/ 
SAGE/ sagevn. cgi (Маш 
Sau3A) “ submit” 
SAGE 
SAGE Virtual Northern 
SAGE SAGE 
gene chip РМАПО 00 DNA 
0 0 0 0 DNA microarray) oligonucleotide 
array) in situ synthesis 
DNA DNA 































































































































































































































































































































































































































































































































































































DNA 













































































Mixed Lineage 

















MLL 














































































































7000 















































































































































ALL 


































































































Stanford 


















































































































































































































































































































































































































































































































































































































































Stanford Microarray Database (SGD: https //genome-www5. 
stanford. edu/MicroArray/SMD/) [] DNA 





















































Dana-Farber 



















































































































































































































































































































































































Leukemia, MLL) 




















































































































EXPASY 


















































































































































































































































Fei © 







































































































































































hit 


Normal cell Cancer cell 
GeneA d gin Gene A 
Gene B Gene B «dan әр afin 
、 | 4 a ue 
Gene C || Xe Gene C Sé: 
П 6-6 
000000 А00000000000000 s 
0000000000 С 
р 


o//egap. nci. nih. gov/Info/ concept4) , 





























































































































































































































































































































































































































































































































1. Shepherd GM. et al. The human Brain Projects 































































































neuroinformatics tools for integrating, searching and 
modeling multidisciplinary neuroscinece data. Trends 
Neurosci. 1998. 21 (11): 460-468 

Yang WP, et al. KvLQTI, a voltage-gated potassium 
channel responsible for human cardiac arrhythmias. Proc 


Natl Acad Sci USA, 1997, 94 (8); 4017-4021 


. Badger J, et al. New features and enhancements in the X- 


PLOR compite program. Proteins, 1999, 35 (1): 25-33 


. Sussman JL, et al. Protein Data Bank (PDB): database of 


three-dimensional structural information of biological 
macromolecules. Acta Crystallogr D Biol Crystallogr, 
1998, 51 (1): 1078-1084 

Benson DA, et al. GenBank. Nucleic Acid Res, 1999, 27 
(1): 12-17 


‚ Bairoch A, Apweiler .א‎ The SWISS-PROT protein sequence 


data bank and its supplement TrEMBL in 1999. Nucleic 
Acid Res, 1999, 27 (1): 49-54 

Richardson DC, Richardson JS. The kinemage: a tool for 
scientific communication. Protein Sci, 1992, 1 (1): 3-9 
Sayle RA, Milner-White EJ. RASMOL: biomolecular 
graphics for all. Trends Biochem Sci, 1995, 20 (9); 374 
Cao QL, et al. Enhanced comprehension of dynamic 
cardiovascular anatomy by three-dimensional 
echocardiography with the use of mixed shading 
techniques. Echocardiography, 1994, 11 (6): 627-633 
Slavin KV. The visible human project. Surg Neurol, 1997, 
48 (6): 638-639 
1999 
1999, 






























































































































































































































































10. 


11. 
12. 














lo 8 




















































































































000000000 9 

























































































1998, 3: 183- 



































185 

Tatusov RL, et al. A genomic perspective on protein 
families. Science, 1997, 278: 631-637 

Koonin SE. An independent perspective on the Human 
Genome Project. Science, 1998, 279: 36-37 

Armstrong SA, et al. MLL translocations specify a distinct 
gere expression profile that distinguishes a unique leukemia. 
Nat Genet, 2002, 30 (1): 41-7 


13. 


14. 


15. 


16. 


17. 

















0000000000000000 






















































































00000000 00000 0000 
0000000 
00 
DNA Data Bank http://www. 000]. nig. ac. jp/ 00000000 
of Japan (DDBJ) םםםםםשהםהם‎ 
00000000 
EMBL Nucleotide http://www. ebi. ac. uk/embl. html 00000000 
Seguence 00000000 
Database 00000000 
GenBank http://www. nebi. nlm. nih. gov/ 00000000 
00000000 
0000000 
Genome Sequence http://www. negr. org/research/sequence/ 00000000 
Database (GSDB) ПП 
Ensembl http: //www. ensembl. org/ 00000000 
0000 
STACK http://www. sanbi. ac. za/Dbases. html 000000 
TIGR Gene http://www. tigr. org/tdb/index. html 000000 
Indices 
UniGene http://www. ncbi. nlm. nih. gov/UniGene/ 000000 
000000 
Clusters of http://www. ncbi. nlm. nih. gov/COG/ ПП 400000 
Orthologous 00000000 
Groups (COG) ПП 
Comparative http://www. unil. ch/ighm/genomics/genometrics. html 00000000 
Genometrics 0000 
С http: / /iubio. bio. indiana. edu: 89/ 00000000 
euGenes P://iubio. bio. indiana. edu 00000000 
000 
Genome http: //gib. genes. nig. ac. jp/ 00000000 
Information 000000 
Вгокег 
Статепе http: / / www. gramene. org/ 00000000 
0000 
Homophila http: / /homophila. sdsc. edu/ 00000000 
000000 


























AE 
ЕСТЕ 


oo 0200 
oo Foo 


Be Eq ב‎ + Sy ELE E EE], DEA EE ЕЛЕЕ EEE ELE 
ETE: 
EIET 


= 
= 
= 
ם 
= 
ם 


ша ooo 
E E г Oo 
a 
a 
a 
a 


o шош qu OO 000) oo Do 
O 
E 
EJ 
ЕП 





























ECK ИХ es ашы! 
El pm Er 
Bo Cp Oc 














El 
EI 
[੨ 
ਇਤਿ 
E 
EJ 
el 
El 





1 O ШНа|осумМа 
roretzill OOO 


DNA 000000 
000 
00000000 
0000 


RIKEN 00000 
ПП 


00000000 
0000 


00000000 


00000 
http://www. ncbi. nlm. nih. gov/XREFdb/ 


http: //cbeg. nersc. gov/asdb 


http://www. dkfz-heidelberg. de/abt0135/axeldb. htm 
http: / /bodymap. ims. u/ 
http://www. cbil. upenn. edu/epodb/ 


http://www. cbil. upenn. edu/EPConDB 


http: //pbio07. uni/ 

http: //www. informatics. jax. org/searches / 
gxdindex form. shtml 

http://www. acht, nlm. nih. gov/geo 
http://www. hugeindex. org/ 


http://www. lerner. ccf. org/labs/ williams / 
xchip-html. cgi 


http://www. ana. ed. ac. uk/anatomy/database/ 
kidbase/kidhome. html 


http: / /star. sel. kyoto-u. ac. jp /magest/ 
http://www. теа. de/ 


http: //genex. hgu. mre. ac, uk/ 


http: //read. gsc. riken. go. jp/READ/ 
http: //chroma. mbt. washington. edu/PEDB/ 


http: / /recode. genetics. utah. edu/ 


00000000 
XREFdb 


0000 
ASDB 


Axeldb 
BodyMap 
EpoDB 
EPConDB 


FlyView 
Gene Expression 
Database (GXD) 


Gene Expression 
Omnibus (GEO) 


Hugelndex 


Interferon 
Stimulated Gene 
Database 


Kidney 
Development 
Database 


MAGEST 
MethDB 


Mouse Atlas and 
Gene Expression 
Database 


READ 
PEDB 


RECODE 




























































































00000000 00000 0000 
Stanford http: / /genome-www. stanford. edu/microarray ПП DNA 000 
Microarray 00000000 
Database 000 
TRIPLES http: //ygac. med. yale. edu/triples/triples. htm 00000000 
000000 
Tooth http: / /bite-it. helsinki. fi/ 00000000 
Development D 
Database 
yMGV http://www. transcriptome. ens. fr/ymgv/ 000000 
0000 
0000000 
AllGenes http://www. allgenes. org/ 00000000 
00000000 
000 
Ares Lab Intron http://www. cse. ucsc. edu/research/compbio/ 00000000 
Site yeast _ introns. html 000000 
AsMamDB http: //166. 111. 30. 65/ASMAMDB. html н : : Du 000 
COMPEL http: //compel. bionet. nsc. ru/ 000000 
CUTG http://www. kazusa. or. jp/codon/ 000000 
DBTBS http; //elmo. ims. u-tokyo. ac. jp/dbtbs/ : ` אה‎ 0000 
DBTSS * http: //elmo. ims. u-tokyo. ac. jp/dbtss/ 000000 
EID http: //meb. harvard. edu/gilbert/EID/ ; 0000000 
EPD http://www. epd. isb-sib. ch/ 0000 POLIO 
00000000 
000000 
Exlnt http: //intron. bic. nus. edu. sg/exint/exint. html Е [ [Г 0000 
HUNT http://www. hri. co jp/HUNT 000000 
cDNA ПП 
FUGOID http; //wnt. cc. utexas. edu/~ ilmr530/introndata/ 00000000 
main. htm 00000 
Gene Resource http://grl. рі. К. u-tokyo. ac. jp/ 00000000 
Locator 000 ESTs 
HS3D http://www. sci. unisannio. it/docenti/rampone/ 00000000 
00000 
HvrBase http://www. hvrbase. org/ 000 mtDNA O 
0000 
IDB/IEDB http: / /nutmeg. bio. indiana. edu/intron/index. html ПППППППП 




















) 


0000 
םםםםםם 


г 


a 
2 o 
Z = 





AAG oF m 


2 O 
= 
> 





oo a D) בשבם בשבם‎ al ] בס בת‎ ਛ੮ 0g ੭੭ on oo 
00000000 


CDI DI 
oOo Oo 








oOo 
oOo 
A 






































OO Oo 
Bo Oo 
El 

















0000000 
ПП DNA DO 


0000 630 
746000000 


Genebridge4 (GB4 
0000000 


00000000 
ПП 








П 
a 
D 





00000000 
a 


000000 BAC 


00000 


http: / /palsdb. ym. edu. tw/ 


http://www. dna. 81176. go. jp/htdocs/PLACE 


http: //sphinx. rug. ac. be; 8080/PlantCARE/ 


index. htm 
http; //bioinfo. md. huji. ac. il/marg/promec 


http: / /rrndb. cme. msu. edu/ 
http://www. cstl. nist. gov/div831 /strbase/ 


http: / /compel. bionet. nsc. ru/FunSite/ 
CompelPatternSearch. html 


http: //genomic. sanger. ac. uk/spldb/ 
SpliceDB. html 


http: //wwwmgs. bionet. nsc. ru/mgs /dbases /trrd4 
http: //uther. otago. ac. nz/Transterm. html 
http://www. biochem. ucl. ac. uk/bsm/virus — 


database/VIDA. html 
http://www. wormbase. org/ 





http://www. EMBL-Heidelberg. DÉI 
Externallnfo/seraphin/yidb. html 


http: / /wwwmgs. bionet. nsc. ru/mgs/systems/ 
rsnp/ 


http://www. tigem. it/LOCAL/drosophila/dros. 


html 
http: / /www-shgc. stanford. edu/RH/ 


http://www. sanger, ас. uk/Software /Rhserver/ 
Rhservers. html 

http: //www. gdb. org/ 

http://www. citi2. fr/GENATLAS/ 


http; //genomics. med. upenn. edu/genmapdb 


00000000 
PALSdb 
PLACE 
PlantCARE 


PromEC 


RRNDB 
STRBase 
TransCOMPEL 
SpliceDB 
TRRD 
TransTerm 
VIDA 
WormBase 
YIDB 


rSNP Guide 
0000000 


0 
DRESH 
G3-RH 
GB4-RH 
GDB 
GenAtlas 


GenMapDB 











0 
00000 
0 
00000 
0 

0 


0 ХПП 











осо i oo‏ בם 
3੧੮੧੧ AF‏ 

















[sma L == 101005 
El 


ШПППП 
DOU 


D 
a 
000000 
0 
0 





0 
00000 


EI HE EEH EI 
E oo OO a 














Synechocystis sp. [] 
00 
Dictyostelium O O 
000 


























00000 


http://www. ncbi. nim. nih. gov/genemap/ 
http://www. infobiogen. fr/services /Hugemap 


http: //ixdb. mpimg-berlin-dahlem. mpg. de/ 
http; //www. ebi. ac. uk/RHdb 


http://www. sanger. ac. uk/Software/Acedb/ 


http; / /bio-www. ba. cnr. it:8000/Bio WWW / 
t AMMTDB 
http://www. arabidopsis. org/ 


http://www. thearkdb. org/genome _ mapping. 
htm! 


http://www. celera. com/genomics/academic/ 


http://www. tigr. org/tigr-seripts/CMR2/ 
CMRHomePage. spl 


http: //ukcrop. net/ 
http; //www. kazusa. or. jp/cyano/ 


http: //dictygenome. bem. tmc. edu/ 


http: //bmb. med. miami. edu/EcoGene/EcoWeb/ 


http: //pbil. univ-lyonl. fr/emglib/emglib. html 


http; //fantom. gsc. riken. go. jp/fantom2/doc/ 


http: //www. fruitfly. org/ 


00000000 
GeneMap *99 


HuGeMap 


IXDB 


RHdb 
000000 


ACeDB 


AMmtDB 


Arabidopsis 
Information 
Resource 


(TAIR) 
ArkDB 


Celera Discovery 
System 


Comprehensive 
Microbial 
Resource 
CropNet 


CyanoBase 
Dictyostelium 
Genome 
Sequencing 
Project 
EcoGene 


EMGlib 


FANTOM2 


FlyBase 























































































































0000 00000 םםםםםםםם 
Full-Malaria http; //133. 11.149. 55/ 00000000‏ 
ПП «РМА 00‏ 
GOBASE http: //megasun. bch. umontreal. ca/gobase/gobase. 00000000‏ 
html П‏ 
GOLD http: //igweb. integratedgenomics. com/GOLD/ 00000000‏ 
0000000 
HERV http: //herv. img. cas. cz/ 00000000‏ 
00 
HIV Sequence — http://hiv-web. lanl. gov/ HIV RNADD‏ 
Database‏ 
HOWDY http: //gdb. tokyo. jst. go. jp/HOWDY 00000000‏ 
l 000000‏ 1 
Human BAC http://www. tigr. org/tdb/humgen/bac-end_search/ 000000 BAC‏ 
Ends Database bac_ end. intro. html 000000‏ 
CH http://www. mbio. co. jp/ich 00000000‏ 
00000 
INE http: //rgp. dna. affrc. go. jp/giot /INE. html 00000000‏ 
00000 
MagnaportheDB http://www. cals. пси, edu/fungal — genomics/ 11 Ц‏ 
mgdatabase/int. htm Magnaporthe grisea‏ 
г ils П П‏ 
MatDB http: //mips. gsf. de/proj/thal/db/ E 1 000000‏ 
Medicago https: //xgi. ncgr. org/mgi 000000‏ 
Genome Initiative Medicago П ESTs,‏ 
(MGD 00000000‏ 
00 
MITOMAP http://www. gen. emory. edu/mitomap. html 0000000‏ 
MITOP http://websvr. mips. biochem. mpg. de/proj/ ПППППШПП‏ 
medgen/mitop ПП‏ 
Mendel Database http: //jiio6. jic. bbsrc. ac. uk/ 00000000‏ 
ESTO‏ 0000 
5Т5П ПП‏ 
MitBASE http://www3. ebi. ac. uk/Research/Mitbae/ ППОППООШО‏ 
mitbase. pl 0000000‏ 
MitoDat http: / /www-lecb. neiferf. gov/mitoDat/ i Е ਨ B 0000‏ 
MitoNuc/ http: / /bio-www. ba. cnr. it; 8000/srs6/ 00000000‏ 
MitoAln 000‏ 
Mouse Genome http://www. informatics. jax. org/ 00000000‏ 
Database (MGD) 00‏ 






































0000 
00000000 


B. subtilis 000 
00000000 
00 
000000 


Phytophthora 
infestans П 
Phytophthora sojae 
1 ESTs 
00000000 
0000000 














00 
00000 
00000 





o0 oo 


0 
0 
П 
П 
Rhodobacter 


sphaeroides ППП 
0000000 














B subtilis 1680 0 
00000000 
00 
000000 





0000000 


С. elegans ПП 
000000 
00000 


00000000 
000000 


00000 
http://www. mips. biochem. mpg. de/ 


http: //pbil. univ-lyonl. fr/nrsub/nrsub. html 
http://www. shigen. nig. ac. jp/rice/oryzabase/ 


http: //plasmocb. org/ 
https: //xgi. negr. org/pgc 


http://www. proteome. com/ 


http: //rgd. mew. edu/ 
http: //RiceGaas. dna. 81/10. go. jp/ 
http: //www-mmg. med. uth. tmc. edu/sphaeroides 


http: //genome-www. stanford. edu/Saccharomyces 


http: //genolist. pasteur. fr/SubtiList/ 
http; //www. tigr. org/tdb/mdb/mdbcomplete. html 


http; //www. arabidopsis. org/ 


http://www. evolutionsbiologie. uni-konstanz. del 


Wanda/ 


http://www. came. sbg. ac. at/wilma/ 
http://www. zfin. org/ 
http: //zmdb. iastate. edu/ 


http: / /binddb. org/ 


00000000 


Munich 
Information 
Center for 
Protein Sequences 


(MIPS) 


NRSub 
Oryzabase 


PlasmoDB 


Phytophthora 
Genome 
Consortium 
Database 
Proteome 
BioKnowledge 
Library 
Rat 
Database 
RiceGAAS 


Genome 


RsGDB 


Saccharomyces 
Genome Database 
(SGD) 


SubtiList 


TIGR Microbial 
Database 


The Arabidopsis 
Information 
Resource(TAIR) 


Wanda 


WILMA 

ZFIN 

ZmDB 
0000000 


Biomolecular 
Interaction 
Network 
Database (BIND) 

















гі שש‎ 











oo OD OD CH 
בם‎ КЕЛ zn EN ה‎ “EI 
E OR 


— 
בם בם 























EZE) 











El 











ЕЗ 
































oo aa Goa 
oo oo Ho 
o0 OO 
zo OO 


00000000 00000 


DIP http; / /dip. doe-mbi. ucla. edu/ 
DPInteract http; //arep. med. harvard. edu/dpinteract/ 
Database of http://www. mpimg-berlin-dahlem. mpg. de/~ ag 
Ribosomal ribo/ag ` brimacombe/dre/ 
Crosslinks(DRC) 7 7 
MHC-Peptide http : //surya. bic. nus. edu. sg/mpid 
Interaction 
Database 
םםםםםםם‎ 
00 
ENZYME http://www. ехразу, ch/enzyme/ 
EcoCyc http: //ecocyc. pangeasystems. com/ecocyc/ 
EpoDB http; //www. cbil. upenn. edu/EpoDB/ 
FlyNets http; / /gifts. univ-mrs. fr/FlyNets/FlyNets _ home 
. page. html 
GeneNet http: / /wwwmgs. bionet. nsc. ru/mgs/systems/ 
genenet/ 
Klotho http://www. Бс. wustl. edu/klotho/ 
Kyoto http: //www. genome. ad. jp/kegg 
Encyclopedia of 
Genes and 
Genomes 
(KEGG) 
LIGAND http://www. genome. ad. jp/dbget /ligand. html 
MetaCyc http: //ecocyc, org/ 
PathDB http://www. negr. org/pathdb 
RegulonDB http://www. сіп. unam. mx/Computational _ 
Biology/regulondb/ 
UM-BBD http://www. labmed. umn. edu/umbbd/ 
WIT2 http: //wit. mcs. anl. gov/WIT2/ 

















0000 


165, 235 0 0 0 
RNAD OOOO 


00000 
AQ 


0 


El 
E 


0000 


El 


EE EE 
an Zo 


000 
000 


0 
0 
0000 
0 
0 








000 
00 











ЕРІ. ETE] EE 
ak Edd ET 
с 00 Cr 


П 7 
П 


je (сы | 
aog 
oO 
oOo 
ODO 
г 


























OO “੭ ੮7੮੦7 


П 
П 
П 
П 
0 
D 
D 


га ap 口 口 口 口 口 口 口 口 
Ooo о 
口 口 口 口 口 口 口 
oo 口 口 口 口 口 


口 


COOC Elo [El 
בם‎ 














COOC‏ בם 





OOOO 
000 


0000 


Dr BD DD 
0000 


ПП T-DNA 0 


- LJ OOO בםבםבםבםבם‎ е 


a 
oO 








OO 60000 
000 
0000000 
000 





00000 


http: / /ribosome. fandm. edu/ 


http: / /alfred. med. yale. edu/alfred/index. asp 


http://www. megill. ca/androgendb/ 


http: //cooke. gsf. de/asthmagen/main. сіт 
http: //cooke. gsf, de /asthmagen/main. cfm 


http://www. infobiogen. fr/services/chromcancer / 


http://www. uta. fi/laitokset /imt/bioinfo/ 
BTKbase/ 


http: //data. meh. megill. ca/casrdb/ 


http://www. pam. bris. ac. uk/services/GAI/ 
cytokine4. htm 
http://www. 112. cuni. cz/win/projects/germline __ 
mut _ p53. htm 


http://www. ncbi. nlm. nih. gov/SNP/ 
http: / /genetics. hpi. uni-hamburg, de/dt40. html 


http; //genoplante-info. infobiogen. fr/ 
http: //tinyGRAP. uit. no/GRAP/ 


http : //snp. ims. u-tokyo. ac. jp/ 


00000000 


00000 
165 and 235 
Ribosomal RNA 
Mutation 
Databases 
ALFRED 
Androgen 
Receptor Gene 
Mutations 
Database 
Asthma Gene 
Database 
Asthma and 
Allergy Database 


Atlas of Genetics 
and Cytogenetics 
in Oncology and 
Haematology 


BTKbase 


CASRDB 


Cytokine Gene 

Polymorphism 
Database 

Database of 

Germline | 3 
Mutations 

dbSNP 


DT40 
FLAGdb/FST 
GRAP Mutant 


Databases 
¡SNP 





























































































































00000000 00000 0000 
HGVbase http: //hgvbase. срт. ki. se/ 0000000 
HIV-RT http: / /hivdb. stanford. edu/hiv/ El И c 
Haemophila В http://www. umds. ac. uk/molgen/haemBdatabase. ПП 1Х00000 
Mutation htm 01000000 
Database O 
Human Gene http://www. uwem. ac. uk/uwcm/mg/hgmd0. htm} 00000000 
Mutation 0000000 
Database 
(HGMD) 
Human PAX2 http://www. hgu. mre. ac. uk/Softdata/PAX2/ O PAX20000 
Allelic Variant 0 
Database 
Human PAX6 http://www. hgu. mre. ac. uk/Softdata/PAX6/ 1 РАХПППП 
Allelic Variant П 
Database 
Human Type I http://www. le. ac. uk/genetics/collagen/ 0 100 monn 
and Type Ш 0000 
Collagen 
Mutation 
Database 
НугВазе http: //db. eva. mpg. de/Hvrbase/ 000 mRNA 0 
0000 
KMDB http: //mutview. dmb. med. keio. ac. jp/mutview3/ 00000000 
kmeyedb/index. html 00 
KinMutBase http://www. uta. fi/imt/bioinfo/KinMutBase/ 00000000 
П 
MmDB http; //www. ba. cnr. it/~areamt08/ 000000 DNA 
MmtDBWWW. htm 0000000 
Mutation Spectra — http: //info. med. yale. edu/mutbase/ uaa giu uu 
Database םםםםםםםם‎ 
ה‎ 
NCL Mutations http://www. ucl. ac. uk/ncl/ 00000000 
(NCL) 00000 
0000 
Online Mendelian http://www. ncbi. nim. nih. gov/Omim/ 00000000 
Inheritance іп 0000 
Мал 
PAHdb http: //www. megill.ca/pahdb/ 00000000 
0000 
PHEXdb http: //data. mch. megill. ca/phexdb OO x00000 
00000 PHEX 
0000 





























0000 
00000000 


PTCH100000 
00000 


O 8810000 


1650 2350 00 


0 
םםםםנאאת 

















בוב בנ Bib‏ 


ooo 
r3 crm 
a 
a 
a 
eism 
ם‎ 








EE 
בם‎ 
13 
E 
בם‎ 
בם‎ 

















“੮੨੩੮ = 
ਤਤ 
































ooo ao Doo 











੬੨੨੨੨ ב‎ тшк ב‎ ooo C3 C3 בב‎ 
anno > 
ooo, 

CODE 




















tRNA 080000 
11 


00000 
http; //pmd. 445). nig. ac. jp/ 
http: //www. cybergene. se/PTCH/ptchbase. html 


http://www. d-lohmann. de/Rb/ 


http: //ribosome. fandm. edu/ 


http; / /bigdaddy. bio. pitt. edu/SV40/ 


http://www. iare. fr/p53/ 


http; //metalab. unc. edu/dnam/mainpage. html 


http: //angiodb. snu, ac. kr/ 
http: //sdme. krdl. org. sg:8080/fimm/ 


http: / /heforum. imag. fr/weleome _ eng. html 
http://www. uta. fi/imt/bioinfo/idr/ 


http; //tumor. informatics. jax. org/ 


http://www. tumor-gene. org/Oral/oral. html 
http; / /chroma. mbt. washington. edu/PEDB/ 


http://www. tumor-gene. org/tgdf. html 


http: //rose. man. poznan. pl/aars/index. html 


00000000 
PMD 


PTCHI Mutation 
Database 


КВ1 Сепе 
Mutation 
Database 


Ribosomal RNA 
Mutational 
Database 


SV40 Large T- 
Antigen Mutant 
Database 


iARC p53 
Database 


p53 Databases 


000 
AngioDB 


FIMM 


HCForum 
IDR 


Mouse Tumor 
Biology Database 
(MTB) 


Oral Cancer Gene 
Database 


PEDB 


Tumor Gene 
Family Databases 
(TGDBs) 


000000 
AARSDB 



































00000000 00000 0000 






























































ABCdb http: / /ir2lcb. cnrs-mrs. fr/ ABCdb/ ATPU LU D U 
םםםםם‎ 

AraC/XylS http: //www. arac-xyls. org/ ППП AraC/XylS 

database 00000000 

ASPD http: //wwwmgs. bionet. nsc. ru/mgs/gnw/aspd 00000000 
П 

BRENDA http: //www. brenda. uni-koeln. de/ 000000 

CSDBase http: //www. chemie. uni-marburg. de/~csdbase 00000000 
000 

DatA http: //luggagefast. Stanford. EDU/group/ 00000000 

arabprotein/ 000 

DExH/D Family http://www. columbia. edu/~ej67/dbhome. htm DEAD-box, DEAH- 

Database box O DexH-box [|] 
П 

ESTHER http: //www. ensam. inra. fr/cholinesterase/ 000 «ROUND 
00000 

Endogenous http://www. biomedcomp. com/GPCR. html G1000000 

GPCR List 0000000 

FUNPEP http://www. gpcr. org/FUNPEP /db 00000000 
00000 

EXProt http://www. cmbi. nl/exprot Г 0000000 

GPCRDB http : / /swift. embl-heidelberg. de/7tm/ 6000000 

GenProtEC http: //genprotec. mbl. edu/ OOOO K-20 
םםםםםשםם‎ 
000 

HIV Molecular http://hiv-web. lanl. gov/immunology/ HIV 00 

Immunology 

Database 

HUGE http://www. kazusa. or. jp/huge/ 00000000 
9001 cDNA I 
П 

Histone Database — http; //genome. nhgri. nih. gov/histones/ 00000000 
000000 

Homeobox Page — http://copan. bioz. unibas. ch/homeo. html П Homeobox ПП 
00000000 
ПП 

Homeodomain http: //genome. nhgri. nih. gov/homeodomain Homeodomain П 

Resource םםםםםםשם‎ 
000000 
































EA Ed ET 
ono 


a 








= 
a 
гі ooo 


oo oo 
[mm] 
בם‎ 
a 
ЕСІ 
a 
EZ 


ПП 


ם 
= 
г‏ 
ם 


口 口 口 口 口 口 
Og ooo 
Bo oOo 


= 
= 


tervening 























oo naa 
oo Oo 




















oo 








COD ooo = 
a n 

a pu 
a 


O” E 
Le El 
Ed >) 
El 
E 
El 





0000 


בם 























a oo בת בתנ‎ ESTE EE 


0 
0 
D 
D 
D 
D 
a 
0 


o 口 口 口 口 口 目 口 


0 
000 
000 
000 
DOU 
000 
000 


000000 
000000 














00000 


http: / /imgt. cines. fr.8104/ 


http://www. ebi. ас. uk/imgt/hla/ 

http; //www. neb. com/neb/inteins. html 

http; //immuno. bme. nwu. edu/ 

http://www. pasteur. fr/recherche/banques/LGIC/ 
LGIC. html 


http; //www. merops. co. uk/ 


http: //wehih. wehi. edu. au/mhepep/ 
http: //biophys. bio. tuat. ac. jp/ohshima/database/ 


http: //metafam. ahc. umn. edu/ 
http://www. imtech. res. in/raghava/mhcbn/ 


http; //nrt. georgetown. edu/nrr/nrr. html 


http://www. ens-lyon. fr/LBMC/laudet/nurebase. 
html 


http: //ycmi. med. yale. edu/senselab/ordb/ 
http://www. ifti. org/ 


http: //pkr. sdsc. edu/ 


http; //sphinx. rug. ac. be :8080/ppmdb/index. html 
http: //bioinf. leeds. ac. uk/promise/ 


http://www. cryst. bbk. ac. uk/peptaibol/ welcome. 
html 


http://www. cbs. dtu. dk /databases /PhosphoBase/ 
htto:/ /biehost. area. ba. cnr. it/PLANT-PIs/ 


00000000 
IMGT 


IMGT/HLA 
InBase 

Kabat Database 
LGICdb 


MEROPS 
MHCPEP 


Membrane 
Protein Database 


MetaFam 
MHCBN 


Nuclear 
Receptor 
Resource 


NUREBASE 


Olfactory 
Receptor 

Database 
ooTFD 


PKR 


PPMdb 
PROMISE : 
Peptaibol 


PhosphoBase 
PLANT-Pls 




















































































































00000000 00000 0000 
PlantsP http: //plantsp. sdsc. edu/ 00000000 
0000 
Prolysis http: / /delphi. phys. univ-tours. fr/Prolysis/ 00060000 
0000000 
Protein http; /; pir. georgetown. edu/ 00000000 
Information 0000000 
Resource(PIR) 
Ribonuclease Р http://www. mbio. ncsu. edu/RNaseP/home.html Rnase PO 1101 O 
Database 000 
SENTRA http; //wit. mes. anl. gov/WIT2/Sentra/HTML/ 00000000 
sentra. iitml 
S/MARt db http: //transfac. gbf. de/SMARtDB/ Scaffold/matrix П 
ПП 
SWISS-PROT http://www. expasy. ch/sprot 00000 
/TrEMBL 
TIGRFAMs http://www. tigr. org/TIGRFAMs 00000000 
00000 
TRANSFAC http: / /transfac. gbf. de/TRANSFAC/index. html  ПППППППП 
П 
VIDA http://www. biochem. ucl. ac. uk/bsm/virus — ПППППППП 
database/VIDA. html П 
Wnt Database http://www. stanford. edu/~ rnusse/wntwindow. ` We) D D U ü 
html 
trEST, СЕМ ` http; //hits. isb/-sib. ch םםםםםםם‎ 
and Hits 
םםםםםםם‎ 
BLOCKS http: //blocks. fhere. org/ 00000000 
00 
CDD http://www. ncbi. nlm. nih. gov/Structure/cdd/ ПППППППП 
cdd. shtml 0000 
CluSTr http://www. ebi. ac, uk/clustr/ SWISS-PROT + 
TrEMBL 0000 
00000000 
InterPro http://www. ebi. ac. uk/interpro/ ПОООФООО 
E 0000000 
O-GLYCBASE http://www. cbs. dtu. dk/databases / 0000 0000 
ОСТУСВАЗЕ/ 00000 
PIR-ALN http: //www-nbrf. georgetown. edu/pirwww/ 000000 
dbinfo/piraln. html 
00000000 


PRINTS http://www. bioinf. man. ac. uk/dbbrowser/ 
: PRINTS/ 





























S DO בכ‎ 





口 口 口 口 口 Po 


Fa] 


= = 


OO OOOOOOO DIE) tc oo 











afaon a 


OO гігігігігІ Оо oOo 
a 


[ 
On ши 377 


шн иш DO DOU‏ נםך- כם 





OU 









































₪ 
= 
Ф 



































EL иш (c3 ДЕГЕГІМЕД 


00000000 00000 


PROSITE http; //www. expasy. ch/prosite/ 

Pfam http; //www. sanger. ac. uk/Software/Pfam/ 

ProClass http: //pir. georgeown. edu/gfserver/proclass. 
html 

ProDom http://www. toulouse, inra. fr/prodom. html 

ProtoMap http://www. protomap. cs. huji. ac. il / 

SBASE http: / /www3. icgeb. trieste. it/~sbasesrv/ 

SMART http; / /smart. embl-heidelberg. de/ 

SUPFAM http: //pauling. mbu. isc. ernet. in/~supfam 

SYSTERS http://www, dkfz-heidelberg. de/tbi/services/ 
cluster /systersform 

eMOTIF http: / /motif. stanford. edu/emotif 


iPROCLASS http: / /pir. georgetown. edu/iproclass/ 


00000 
Aaindex http://www. genome. ad. jp/dbget/ 
GELBANK http: / /gelbank. anl. gov/ 


Human Proteome http://www. proteome. com/services 
Survey Database 


Predictome http: / /predictome. bu. edu/ 
Proteome http://www. ebi. ac. uk /proteome/ 
Analysis 
Database 
REBASE http: / /rebase. neb. com/rebase/rebase, html 


SWISS-2DPAGE http://www. expasy. ch/ch2d/ 


Yeast Proteome http://www. proteome. com/databases/index. html 


Database (YPD) 




















5S rRNAUO 


000 DNA/RNA 
0000 

OO 490000 
П mRNAs 
000000 RNA 
000 





0000000 
0000 RNA 
0000 


OOO 


000000 
000 RNA 
000 








anda 
Ooo 


Guide RNA 00 

















(pseudoknots 


1650 235 0 
RNAD OOO 





П 
П 
10111 
0 
0 














00000 


http: / /fstgall?. tu-graz. ac. at: 1777 /pls/al12/ypl. 
htm 


http; //ribosome. fandm. edu/ 


http: / /biobases. ibch. poznan. pl/5SData/ 


http://wwwmgs. bionet. пс. ru/mgs/systems/ 
activity / 


http; dire, kfshre. edu. sa/ 


http : //biobases. ibch. poznan. pl/ncRNA/ 


http: / /rrna. uia. ac. be/Isu/index. html 


http; //rrna. ша. ac. be/ssu/index. html 


http: //www. biochem. mpg. de/~goeringe/ 
http: //bibiserv. techfak. uni-bielefeld. de/HyPa/ 


http://www. cse. ucsc. edu/~kent/intronerator/ 


http://prion. behs. uh. edu/bp _туре/ 


http : / /bigarea. area. ba. cnr. it:8000/PLMItRNA/ 


http: //wwwbio. leidenuniv. nl/~ Batenburg/PKB. 
html 


‚ http: //ulises, umh. es/RISSC 


00000000 
YPL 


RNA 序列 


16S and 238 
rRNA Mutation 
Database 


55 Ribosomal 
RNA Database 


ACTIVITY 
ARED 


Collection of 
mRNA-like 
Noncoding RNAs 


European Large 

Subunit 
Ribosomal RNA 

Database 


European Small 
Subunit 
Ribosomal RNA 
Database 
Guide 
Database 
HyPaLib 


RNA 


Intronerator 


Non-Canonical 
Interactions in 


RNA 
PLMItRNA 


Pseudobase 


RISCC 























0000 
םםםםםםגאת 


rRNADOMOO 
00 












































000 DNA/RNA 
000000 
100000 
RNAITI OOOO 
ПП 
00000000 
00000 RNA 
00 

tmRNA [] [] [T] O 
111 

0000 mRNA3' 
0 00000 
00000 
00000000 
RNAs 
00000 RNAs 
tRNA O tRNA LU 
000 

tmRNA Ú 10% 
RNA О 
00000000 
000000 
00000000 
0000000 
00000000 
בםםםםשםם‎ 
םםםםםם‎ 
םםםםםםםם‎ 
00000 
00000000 
МЕППППП 


Oz 


00000 
http: / /medlib. med. utah. edu/RNAmods/ 


http: / /rdp. cme. msu. edu/ 


http://wwwmgs. bionet. nsc. ru/mgs/systems/ 
selex/ 


http: //psyche. uthct. edu/dbs/SRPDB/SRPDB. 
html 


http: //mber. bem. tmc. edu/smallRNA 


http://www. indiana. edu/~tmrna 


http: //bigarea. area. ba. cnr. it; 8000/EmbIT/ 
UTRHome/ 


http: //nt. ars-grin. gov/subviral/ 


http://www. bio. umass.  edu/biochem/rna- 
sequence/Yeast snoRNA _ Database/snoRNA _ 
Data Base. html 

http://www. uni-bayreuth. de /departments/ 
biochemie/trna/ 


http: //psyche. uthct. edu/dbs/tmRDB/tmRDB. 
htral 


http://www. ba. cnr. it/keynet. html 


http: //www. cbil. upenn. edu/tess 
http: //www. infobiogen. fr/services/virgil 


http; //astral. stanford. edu/ 


http: //www-embl. bioimage. org/ 


http: //www. bmrb. wisc. edu/ 


00000000 


RNA 
Modification 
Database 


Ribosomal 
Database Project 
(RDP) 


SELEXdb 


SRPDB 


Small 
Database 


RNA 


The ` 
Website 


UTRdb/UTRsite 


tmRNA 


Viroids and 
viroid-like RNAs 


Yeast snoRNA 
Database 


tRNA Sequences 


tmRDB 


0000000 
000 


KEYnet 


TESS 
Virgil 
结构 
ASTRAL 


BioImage 


BioMagResBank 

















a 





oo Bon So Ho 
ЕЗ 
[ 

















[EIE EKSTEL EE ה = ו‎ ER 
So Wee EHE AE, EI 





не 
EE a 


oOo 
EE 


oO DD) DI DI) oo OOO 
480 rc On EE Y OO Odo 

















ка 口 口 口 口 


ap oo Oo Oo OO 
===" 


p 口 口 Bo 
г 


o 口 日 








Oo OO 
Oo oo 
器 oo 























moo on 
E 





Op 








[cT 
с 








ET: E: LEE 


00000000 00000 

CATH kin iwaw cuc ass d beneath 

CE http: / /cl. sdsc. edu/ce. html 

CKAAPsDB ` http.//cl.sdsc. edu/ckaap 

CSD http://www. cede. cam. ас, uk/prods/csd/csd. html 
Database of http: //bioinfo. mbb. yale. edu/MolMovDB/ 


Macromolecular 
Movements 


Decoys ‘R’Us http: //dd. stanford. edu/ 


DSDBASE http://www. nebs. res. in/~ faculty/mini/dsdbase/ 
dsdbase. html 

GTOP http: / /spock. genes. nig. ac. jp/ ~ genome/ 
gtop-j. html 

HIC-Up http: / /alpha2. bmc. uu. se/hicup/ 

HSSP http://www. sander. ebi. ac. uk/hssp/ 

IMB Jena Image http://www. imb-jena. de/IMAGE. html 

Library of 

Biological 

Macromolecules 

ISSD http: //www. protein. bio. msu. su/issd/ 

LPFC http: //www-smi. stanford. edu/projects/helix/ 
LPFC/ 

MMDB http://www. ncbi. nlm. nih. gov/Structure/ 

ModBase http: / /pipe. rockefeller. edu /modbase 

NDB http; / /ndbserver. rutgers. edu/NDB/ndb. html 

NTDB http: //ntdb. chem. cuhk. edu. hk/ 

PALI http: / /pauling. mbu. iise. ernet, in/~ рай 











a 
a 
Oo 





O 
ЕЗ 
E 
EH 
בם‎ 














a ap On 
oO 
בם‎ 
בם‎ 
E 
בם‎ 


ee 
RNAD OOOO 
00000000 
00000000 
000 











С 000000 
0000 








edu/pirwww/ 


00000 


http://www. resb. org/pdb/ 


http://www. rwep. or. jp/papia/ 
http://www. biochem. ucl. ас. uk/bsm/pdbsum 


http: //presage. berkeley. edu/ 


http://www. rtc. riken. go. jp/jouhou/protherm/ 


protherm. html 


http: / /www-nbrf. 
dbinfo/resid. html 


http: / /scop. mre-Imb. cam. ac. uk/scop/ 


georgetown. 


http: / /scor. Ibl. gov/ 


http: //www-cryst. bioc. cam. ac. uk/~sloop/ 


http; //stash. mre-Imb. cam. ac. uk/ 
SUPERFAMILY / 


http; / / www. mshri. on. ca/nagy/cre. htm 


http; //tbase. jax. org/ 


http: //www-igbme. u-strasbg. fr/Biolnfo/ 
БВ FEB Tier, html A 
http://www. infobiogen. fr/services/dbcat/ 


http: //pharminfo. com/drugdb/db _ mnu. html 


http://www. ibc. wustl. edu/biognosis/agora _ 


interface/html/agora _ entrance. html 


http: //www. gwer. ch/qv/gid/gid. htm 


http: //www. glycosuite. com/ 


00000000 
РОВ 


PDB-REPRDB 
PDBsum 
PRESAGE 
ProTherm 


RESID 


SCOP 


SCOR 
SLoop 


SUPERFAMILY 
000 


Сте Transgenic 
Database 


Transgenic/ 
Targeted 
Mutation 
Database 


0000000 
a 


ВАЦВАЗЕ 


DBeat 
DrugDB 


END 
Global 


Database 
GlycoSuiteDB 


Image 














0000 
Homeobox 000 


ПП 


oo 
oo 
oo 
Oo 


OOOO LE‏ יבנ בור 
y PODO OO‏ 


























| = כ 






































00000 


http://www. mssm. edu/molbio/hoxpro/new/hox- 
pro00. html 


http://www. otago. ac. nz/IGC 
http://www. ncbi. nlm. nih. gov/LocusLink/ 


http://www. biotech. ist. unige. it/interlab/mpdb. 
html 


http; //srs. ebi. ac. uk/ 


http://www. acht, nlm. nih. gov/Taxonomy/ 
taxonomyhome. html 


http://www. ncbi. nim. nih. gov/PubMed/ 
http: / /pharmgkb. org/ 


http://www. ridom. de/ 
http://www. dkfz-heidelberg. de/spec2/ 


http: //xin. cz3. nus. edu. sg. /group/ttd/ttd. asp 


http: //phylogeny. arizona. edu/tree/phylogeny. 
html 
http: //vectordb. ateg. com/ 


http: //viroligo. okstate. edu/ 


00000000 
HOX-PRO 


Imprinted Genes 
and Parent of 
Origin Effects 


LocusLink/ 
RefSeq 


MPDB 


Molecular Probe 
Database 


NCBI Taxonomy 
Browser 


PubMed 


PharmGKB 


RIDOM 
SWEET-DB 


Therapeutic 
Target Database 


Tree of Life 
Vectordb 


VirOligo 


























































































































































































































































































































































































































Ш 





























useful). 



























































































































































































































































































































































understandable[T] 













































































































































































11111 



























































Whatis. com 








00000 

























































































































































































































































































ו 
С‏ 
cDNA 42,114‏ 
Celera 142‏ 
CLUSTALW 83,127‏ 
Coffee Break 65‏ 
17 
42 
38 
38 
D‏ 

dbEST 52. 77 
dbSTS 52. 77 

DNA 39 
DNAPLOT 8 
DNA 116,189 
(EcoCyc) 167 
28 
10100 
(SCOP) 25 
34 
Ш PDB) 25,51,77 
00000 35 
Proteome) 156 


50 
35 
29 


58 
11 
53,93 
97 
96 
95 
95 
95 
94 
83 
11 
35 



































10 
44,144 
138 


[[] :EST) 


8:52: 71.73 
17 


























Alu 
































BankIt 
Biolink 
BLAST 
BLAST2 
BLAST2. 0 
BLASTn 
BLASTp 
BLASTx 
BLOSUMI D 
BRITE 
Brookhaven 


B 




















































































































































































































Gene Expression Omnibus 5 















































































































































Genes and disease 66 
GenomeNet 82 
GssU 00000000 53 
GRAIL 84.153 
17 
ם‎ high throughput genomic 
sequence) 52 
35,37 
16€ 
182 
35 
30 
HIV 173 
HMM 0 Hidden Markov 
Model) 15 


Human genome resources 7 
Human map viewer 67 


Human/mouse homology 




















maps 67 

O D O ІП NMR) 77 

ПОО 39 

ПП 39 

0000 17 

ПП DNA 42.114 
1 


IMGT 78 



















































































































































































Ш Proteomics) 
6,156 
114 
PCR (electronic PCR) 65 
114 
183 
83,127 
132 
E 
E. coli 51 52 
Electronic PCR 65 
EMBL 75 
Entrez 53 
EPD 
52 
Euro Pat 99 
EXPASY 162 , 188 
EQ 98 
37 
200000 128,158 
F 
FASTA 57. 99 
f 37 
133,155 
G 
Gapped BLAST 96 
GenBank 46: 1 
GeneMap’98 141 




































































































































































L 

Lander-Waterman 

15,151 
L-a DOU 29 
LIGAND 83 
LIGM-DB 80 
LocusLink 67 

29,87 
П Ш ‘centimorgan,cM) 137 











































































































10 
35 
M 
Malaria genetics & genomic 
68 
MHC/HLA-DB 80 
Mito 52 
MMDB 59 
Month 51.52 
MOTIF 83: 93 
11111] 
(NCBI) 48 
0000000000 NLM) 
48 
ПППППП 42 
М 
Northern blot 113 


Japan Pat 100 
14 
39,43 
knockout) 165 
111 
133 
6,111 
(TIGR) 8 
centralized 
database) 119 


Ш gap) 95,96 
165 



























































































































































СҮРІ) 130:165 
128 
134 

29 

35 

116 

91 
16,103 






























































Kabat 51,52 
Kyoto Encyclopedia of Genes 
and Genomes (KEGG) 85 
0000 ORF 128 
ПП 112 

































































































































































Reference sequence project 68 






































































































































Retrovirus resources 69 
RNA 39 
143 
173 
179 
182 
82 
50,140 
5 
Score 99 
Serial analysis of депе 
expression 69 
SKY /CGH database 70 
SOSUI 85 
Structure 59 
SWALL 99 
SWISS-2DPAGE 162 
SWISS-PROT 51.76 
172 
179 
NNs) 15 
134 
2 
40 
46 
35 
30 
































































































































































































































































































































NR 
51.52 
12 
185 
42,116 
143 
165 
0 
ORF finder 129 
OMIM 58 
ПІ ЕБІ) 71 
Р 
РАМПППП 94 
РСП 16 
PowerBLAST 97 
PROSITE 103 
Protein Data Bank 51 
PSI-BLAST 97 
PSORT 84 
PubMed 53 
15 
Q 
QT 184 
36 
89 
R 


Radiation hybrid П ПП 76 






















































































































































































132 
38 
128 
35 
11 119,139 
00000 89 

176 

174 


51 a 52 
136 

40 

7 

ASA) 36 
44 












































44 
44 
91 
























































10 
000000 Cancer 
Anatomy Project) 60 
165 
113 
133 








0000000 


17 


EE E Et E “ЕШ 

Гїл J J EE EE 

13 L3 בם‎ E J C3 E r3 
LO 


о 
' 


LO 














LO 


Yeast 


















































0000 


Genome 












































































































































T 

Taxonomy 59 
tBLASTn 96 
tBLASTx 96 
TFSEARCH 84 
Trace archive 70 
33 
34 
30 
38 
Ш paralogs) 149 
(COGs) 64,148 

U 
UniGene 70 
USPTO Pat 100 

У 
VecScreen 71 
Vector 52 

W 
working draft 142 
URFs 128:147 

Ш False color 

imaging) 181 
noun 138 

X 
X 77 
























































































































































































































































































































































































































































































































































00000 ₪ 20020 1 
П0000000000000000000 
00000000000000000000 
הםםםםתםםהםם‎ 1 
























































































































































































































































OOO .0000 
































2002-02-02 
1 ם ם ם ם.‎ e mail; wangzhe70@sohu. com) 





] 

] 
בח 
בח 
בח 
= 
J‏ 
בח 
בח 
בח 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SO) 


П 





Bioinformatics 












































DNA 


































































































































































































































































































































































































GenBank 




















































































































































































































































































































ПП 




































































חםםםםםםםם 











00000 
















































































































































































































































































































































































































































































































































































1111111111111111111111 
ППППП Doel User 
000000000000000 м№800000 

















































































































































































































































































































“an Old Link” OOO‏ 00 םםםםת םםםם 























0П000000000000000000000 



































































































































0000 






























































































































































































































































































































































































































































































































































0П000000000000000000000000 








0000000000 
000000 








































































































harmless drudges 























000000 
00000000 
1000090 


























000000 
OU 




























































































